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is Included In the form of a coloured section, 

“ Just for Fun," I 



EDITORIAL COMMENT. 

" Newspapers are an essential part of our war organisation.^' — 
(AVr Auckland Geddes^ Afhiister of N^dwnal Service). 

; PEAKING to the Benchers of Gray’s 
Inn last week, Lord Rothermere, 
the new Air Minister, delivered him- 
self very definitely on the question 
of air reprisals. Indeed, his words 
could scarcely have been more to the 
point, and were in refreshing con- 
trast to the vague generalities with 
which the country has hitherto had to rest content. 
There was no flamboyant talk about '* giving the 
Germans Hell " or any gilded nonsense 
J^®*"** of the sort — simply a straightforward 
and'**^* Statement of policy and an equally 
Reprisals. Straightforward explanation of the 
reasons for the adoption of that policy. 
In the course of his reply to the toast of the Air 
Seiyice, Lord Rothermere said : — 

" At the Air Board we are wholeheartedly in favour of 
air reprisals. It is our dutj^ to avenge the murder of innocent 
women and children. As the enemy elects, so it will be the 
case of ' eye for an eye, and a tooth for a tooth/ and in this 
respect wc shall slave for complete and satkf3ring retaliation. 
General Lndendorfi proclaims the war /i war of nations, 
suggesting that the civilian pc puiation is.^as much a mark for 
the airman’s bombs as the fighting We detest these 

doctrines, holding them to be grossly immoral. But in 


hghting for out lives and the lives of our women and children, 
we cannot, and we will not, consent to their one-sided ap plica* 
tion. We have too much at stake in this contest to concede 
an 3'- advantage to a treacherous enemy. He has to learn 
in this, as in larger things, that it does not pay. We are 
determined, in other words, that whatever outrages are com- 
mitted on the civilian population of this country will he met 
by similar treatment upon his own people." 

As an admirably clear explanation of the whole 
question this would be hard to beat. As we ourselves 
have so often urged, there can be no weight given to 
considerations of a sentimental character in the 
determination of our methods of waging war on 
Germany. With the Air Minister himself we are 
completely at one in our hatred of the Hun doctrines 
of war. We should infinitely prefer the war to be a 
clean, straight fight between the armies— a war as 
civilised wars have always been conducted, until the 
Hun showed that in order to assure the success of 
his attempt to impose German huliuf on an unwilling 
civilisation he was prepared to use any foul, filthy 
means and to degrade the honourable profession 
of arms to depths wliich have not been plumbed 
even by the most savage cannibal tribes of Central 
Africa, Whether we like it or not, there can be no 
question of w'hat we have to do, unless we are content 
to see our ci\dlian&— men, women and children — 
murdered in their homes with impunity, the white 
the Hun laughs at us for wealdmgs and fools. After 
being compelled to sit down and listen to the plati- 
tudes of weak Ministers and pusillanimous Bishops 
for BO many weary months of “ nothing doing," 
we are unfeignedly pleased that at last we have a 
Minister at the head of the Air Service w^ho intends 
to carry out the policy of hitting back at the enemy 
in the w^ay he least desires we should hit him, 
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A Committee has now been formed, 
The under the above title, for the purpose 
Inventions investigating all inventions sub- 
committee, mitted to it and to develop and put 
into operation any invention which at 
all promises to add to the efficiency of aircraft. The 
objects for which this new Committee lias been called 
into being by the Air Minister— we understand that it 
was the wmrk of Lord Cowdray, by the way— are al- 
together admirable, and its work will, we are assured, 
lead to a far greater speeding up of development 
than would otherwise have been possible. The name 
of the gentlemen composing the Committee are, in 
the main, such as to cany confidence to the minds of 
those having inventions to submit and to that section 
of the public which has more than a .passing interest 
in the development of aircraft. Its composition 
may fall somewhat short of the ideal, but on the 
whole it is such as we can in all fairness commend and 
welcome. After all, if we invariably waited until 
the ideal could be attained we should get nowhere, 
and this is a case which brooked of no further delay. 

How far the advance of aircraft construction 
has been retarded by the want of some such body 
as this, with full executive powers to operate any 
inventions which may seem good to them, it is impos- 
sible to say. Hitherto, the inventor has not met with 
conspicuous encouragement unless he has been able to 
submit an invention which has been at least partially 
developed. No one is particularly to blame for that, 
inasmuch as it would be rather too mu' h to expect 
men and -departments engaged on urgent public 
work to put the latter aside to find time for the inves- 
tigation of abstract ideas in which there might be 
much or little as the case might be. But there cer- 
tainly ought to have existed, long ago, a body similar 
in scope and composition to the Air Inventions 
Committee, whose sole concern should have been 
the investigation of every invention and idea affecting 
aircraft and their development. However, even if 
we are as a rule characteristically late in doing these 
things, we have a knack of doing them rather well 
when at last we set about them. Let us hope it 
will prove thus in the case of aircraft inventions. 

* * * 

The Petit Parisien published the other 
day the text of an intervuew with 

France. d'Aubigny, Deputy-President of 

the Inter-Ministerial Civil Aeronautic 
Commission, on the subject of the establishment 
of an aerial post between Fremce and Great Britain. 
In the course of the interview he said that the pro- 
ject, which was approaching realisation, would prove 
of the utmost use during the war, as it would put 
the members of the Inter-Allied Committee at Versailles 
into rapid communication with the British Government. 
The agreement, he said, had been settled in principle, 
and it was now a matter for the British Government 
to arrange it definitely. We are almost inclined to 
think that M. d’Aubigny indulged in a little sardonic 
humour at the expense of British methods of pro- 
crastination, for he ventured the opinion that it would 
not be long now before the project became accom- 
plished fact, " as the present Air Minister is the brother 
of Lord Northcliffe, and is known for his promptness 
in dealing with affairs,” 

We trust M. d'Aubigny will not be disappointed 
and that the '' brother of Lord Northcliffe ” will 
live up to his reputation and get things moving at once. 


For our own part, we have no doubt he wiH, and that 
in a period measured by days we shall see England 
and France connected by aerial post. Once the con- 
nection is established, we are assured that the link 
thus created wUl never be broken, and that it will 
only be the first in that great chain of aerial services 
which we look forward, to seeing established in the 
near future, connecting all the civilised States of 
Europe wfith the far countries of the earth. 

It really seems to us that a very large 
section of aircraft workers is simply 
Smike. asking for trouble. Strike follows 
strike, often on the very flimsiest 
of pretexts, until we begin to wonder wheGier there 
is not more behind the industrial unrest disclosed 
than a mere desire for betterment of conditions. 
Following on the strike at Coventry, and that of 
the sheet-metal workers, a large number of wood- 
workers " do^vned tools ” at Bristol last week, for, 
as it seems on the surface, no justification at all. 
The brief facts seem to be that they had demanded 
an increase in wages of i2i per cent. As it is the 
fashion for every class of industrial worker to con- 
stantly demand more wages, there is perhaps nothing 
in the action of the patriotic workers of Bristol 
deserving censure so far as that action was confined 
to making the demand. Apparently the matter was 
referred to the Ministry of Munitions for its decision. 
The latter was not as prompt in its compliance with 
the demand as the men and their leaders considered 
it should have been, so after allovdng some 36 horns' 
grace after the expiration of the ultimatum, ovlt 
2,000 men came out on strike. 

There is really nothing in the language adequate 
to describe the conduct of men who will thus jeopardise 
the lives of their fellows in the trenches by holding 
up the production of aircraft on any or no pretext. 
To say that their action is unpatriotic is a misuse 
of terms— such a description is totally inadequate 
to the crime, for it is nothing less. Why is it that if 
a soldier is found behind the lines in France without 
his rifle he is regarded as a deserter, court-maitialled 
and shot without ruth, while these deserters of the 
workships are patted on the head by authority and 
given anything they like to demand ? It simply 
comes to this, that we take a soldier, who has possibly 
done his duty manfully and well for many months of 
danger in face of the enemy — for a shilhng a day — 
and shoot him for an act which was quite possibly one 
of sudden impulse. On the other hand the man who 
has been exempted from the dangers of militar}'' 
ser\*ice, because he is a skilled worker and to whom are 
paid wages on a scale of which he never dreamed before 
the war, can plan reasoned desertion en ma&se of his 
work, which is just as essential to the war as the actual 
fighting itself. He and his fellows can for any reason 
or no reason at all drop their tools and leave their work 
for days or weeks at a time. Logically, of course, 
we try them by court-martial as deserters from the 
fighting line — ^which in fact they are — and shoot them ! 
Not a bit of it. We send down an official from the 
Labour Commission, and he tells them what good boys 
they are and how they shall have whatever they want 
whenever they like to ask for it. That is the way the 
thing appears to us. There may be another point 
of view, but if there is we are fain to confess we cannot 
see it. It is quite possible, we agree, that there are 
grievances which ought to be remedied, but in none 



From a drawing by Major Rodaric HiR, M .C. 

THR AFTERMATH —The late Capt. BaU, V.C., on his NIeuport scout, followine a smoltint wreck whlcfr 
THE AFTERMATH, ^e wte ca^ crashes. 
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o( the recent strikes wliich have held up aircraft 
production have we been able to discern any grievance 
of sufficient magnitude to justify the ultimate cour^ 
of stoppage of work. If there is much more of this 
sort of thing we shall become whole-hearted advocates 
of a policy of embod5dng all workers — at least those of 
military age — in essential trades in the military forces 
of the Crown and thus bringing them within the scope 
of the Army Act. M^e have got to win the war, and 
that is all that matters for the time being. If we cannot 
get the requisite output of aircraft in one way, it will 
have to be done in another and that is all there is about 
it, 

By the way, we have mentioned in passing the strike 
of shect-metai workers, which gave rise to certain cor- 
respondence in the Tiniiis. We would say, in quoting 
from this correspondence, we in error referred to Mr. 
Chas. Marston as being managing director of Sunbeams, 
Ltd. As a matter of fact, there is no firm of that name. 
Mr. Marston 's business association is with the Sunbeam 
Cycle Co., which has nothing whatever to do with the 
Sunbeam Motor Car Co. We make this correction 
in justice to all concerned. 


We confess we are totally unable to 
Non-Ferrous understand the bulk of the opposition 
Metals Bill, which was directed in the House of Com- 
mons last week against the Non-Ferrous 
Metal Industry Bill. It may be true that the Bill 
is not an ideal measure and that it requires strength- 
ening in parts, but there is no question at all as to 
its merits in the main. Before the w'ar it is notorious 
that the Germans had obtained almost complete 
control over certain “ non-ferrous " metals, such as 
lead, spelter and copper which are essential to us 
in time of peace and absolutely vital in war. If they 
were essential before the war, they will be doubly so 
after. 

There is a V'ast amount of reconstruction work 
to be done, for which these non-ferrous metals 
will be required in huge and ever-increasing quantity. 
Then, W'e shall need furtiier huge amounts for the 
CKpansion of our industries, of which the aircraft 
industry is not one of the least important. As we have 
said, the Germans had established a practical mono- 
poly over the supply and smelting of these metals, 
and without some such measure as that under dis- 
cussion we might have to look forward to a resilmption 
of that monopoly after the war. In speaking on the 
first reading of the BiU, Sir Arthur Stanley said that 
" so elaborate is the existing network of organisations, 
so devious their methods, so tight their hold over the 
w'orld's markets, so powerful their resources, that 
an essential preliminary condition of the successful 
organisation of any counter-measures is to secure that, 
at all events for a period after the war, all trace of 
German influence and association, direct and indirect, 
shall be eliminated from any undertaking allowed to 
do business in this country.” 

So far as we are able to read any meaning into this, 
it' means that we were caught in the net spread by 
Germany before the war, but the Government intends 
now to give the British metal industries time in which 
to free themselves from the meshes. Therefore, the 
BiU provides to give them a period of five years after 
the war to pat their houses in order and to get rid of 
th^, German influences which swamped these industries 
prior to 1914. 
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As to the wisdom and necessity of this, there is 
scarcely room for more^than^one opinion. 


The Handley Page, the other day, 

Bombing of gave to a Press gathering, met to cele- 
brate the bombing of Constantinople 
in P • by the combination of Handley Page 
aeroplane and Rolls-Royce engme, a most absorbing 
account of how' the record, raid w^as accomplished. 
The maclune set out from Hendon with the set purpose 
of dropping bombs on liip German battle-cruiser, 
” Goeben,"hidingin the Bosphorus more than two thou- 
sand miles away from the starting point, The journey 
w^as accomplished via Paris, Lyons, Rome, Naples, 
Otranto and thence across the Adriatic to Salonica, 
From tha latter place the machine was flown to its 
base and preparations made for the ultimate task 
of the raid on Constantinople. This w'as carried out 
with the most complete success. Approaching its 
objective at about 2,000 feet, the machine was brought 
dowTi to 800 feet above the “Goeben,” and a-s£dvo of 
four bombs dropped, w'hich missed the ship but de- 
stroyed a submarine Ijdng alongside. Cii-cling round, 
the pilot, Squadron -Commander Savory, R.N.A.S., 
brought his machine directly over the hostile battle- 
cruiser, and four bombs were dropped fairly on her 
decks. The next objective was the steamer ' ' General. ” 
the German staff headquarters, and two bombs 
were successfuUj' dropped on her. That done, the 
machine made for the Turkish War Office, on which 
another pair of bombs was dropped with such success 
that all the Turkish communique could say about 
the damage was that '' the War Office was not. 
destroyed.” 

All this having been accomplished, the gallant 
airmen set out to run the gauntlet of intense gun-fire 
on their way back to their base, which w'as reached 
seven hours after the start. Part of the return 


in 

journey had_to be done on one engine, a machine- 
gun bullet having cut an oil-pipe and partially dis- 
abled one motor. The whole thing reads more like 
a page from a book of adventure than real, 
sober fact, and not the Jea.st wonderful part of it 
all is that everything was accomplished to Scliedule 
time. 

There are many lessons to be deduced from the plain, 
matter-of-fact stor>" told by Mr, Handley Page. 
Some of these we prefer not to draw at the moment. 
Others we are more content to dwell upon, because 
of the earnest they ^ve of the vast possibilities that 
lie before aerial navigation in the era of peace that 
we all hope presently will be nearing its dawming. 
We need say no more than that it was a perfectly won- 
derful piece of work from beginning to end — a piece 
of work upon which every one concerned is to be most 
sincerely congratulated. And not the least reason 
for congratulation is that all this was accomplished 
by a purely British machine, with British engines, 
flown by British airmen, who dropped on a Hun 
battle-cruiser British bombs promptly to the minute 
designed before the combination left England on the 
long flight of more than two thousand miles. 
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A Director-General of Aircraft Production. 

It was announced on December 1 ath tbat the Minister •/ 
Munitions had appointed Sir William Weir. Controller of Aeto- 
nauUcal Supplies, to be Director- Gene ml of Aircraft Pro- 
duction. 
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Mentioned in Despatches/* 

In the despatch dated November 7th, 1917* from Field ^ 
Marshal Sir Douglas Haig, giving a list of names of those 
whose distinguished and gallant services and devotion to duty 
he considers deserving ot special mention, the following are 
included ; — 

Royal Naval Air Service. 

Wing Commander E, T, R. Chambers, R.N. ; Flight Lieut. 
(Acting Flight Commauder) R. Collishaw, D.SvO., D.S.C. : 
Squadron Commander R. S. Dallas* D.S.C. ; Wing Capt, 
F. C, Halahan, R.N* : Flight Lieut. C. H. B. Jenner* 

Parson ; Flight Lieut. (Acting Flight Commander) R. A. 
Little, D.S.O.. D.S.C. ; Flight Sub.-Lieut. 1\ C. McNeil 
(killed); Flight Sub-Lieut. J. J. Malone, D.S.O. (kiUed). 
F 452g p,o. Johnson, W. L. 

Staff. 

Major (Temp. Brig. -General) J.H, W. Becke, D.S.O., Notts 
.and Derby Rogt- ; Bt,-LieuL-Col. (Temp, Brig. -Gen J T,. B, 
Boyd -Moss, C.M.G,, S, Staffs. Regt. ; Capt, E. R. L. CoR- 
BAixrs, R. Dub, F* and R.F.C. ; Capt. (Temp. Lt.-Col.) 
E, H, Davidson, M.C., Gor, Hrs. and R.F.C. ; Bt.-Lt.-CoL 
(Temp. Brig.-Gen.) E. L. Ellington, C.M.G., R.A. ; Bt-Lt.- 
Col. (Temp. Brig.-Gen.) J. F. A. Higgins, D.S.O., R.A. ; 
Bt.-Lt.-Coi. (Temp. Brig.-Gen.) C. A. H. Longcroft, 
Welsh R. ; Bt.-Maj. (Temp. Brig.-Gen.) G. S. Shephard, 
D.S.O., M.C., R. Fus. ; Major-Gesn. H, M. TRenchard, C.B., 
D.S.O. ; Et.-Lt.-CoL (Temp. Brig.-Gen.) T. I. Webb-Bowen, 
Bedford R. 

Royal Flying Corps. 

Capt. (Temp. Maj,)’ A. E. Adams, Spec. Res. ; Lieut. 
4 Temp. Capt.) W. T. L. Allcock, Spec, Res. (killed) ; 2nd 
Lieut. {Temp. Capt.) J. O. Andrews, D.S.O,, M.C., R. Scots. 
"Lieut. (Temp. MaJ,) J. E. A. Baldwin, Hrs. ; 2ud Lieut. 
^Temp. Capt.) E. K. B, Barber, Northumberland Fus. ; 
Temp. 2nd Lieut. J, L. Barlow, Gen. List (killed) ; 2nd Lieut. 
<Temp, Capt.) H. O. Earnaby, R.F.A, ; Capt. R. J. F. 
Barton, E. Sc. Fus. ; Temp. Capt. C. O, B, Beale, D.S,0,, 
Gen. List ; Temp. Capt. E. M. Betti ngton, Gen. List ; 
Temp, znd Lieut. (Temp. Capt.) A, W. Bird, D.S.O,, Gen. 
List; Temp. Lieut. (Temp. Maj.) J. L. Birley, M.B., 

R. A.M.C. ; Capt. (Temp, Maj.) W. A. Bishop, V.C., D.S.O,, 
M.C., Can. Cav. ; Temp. Capt. (Temp. Maj.) R. G, Blom field, 
Teo, (2nd Lieut. D. Gds.) : Capt. (Temp. Maj.) C. H. B, 
Blount, M,C„ R.W. Suit. R. ; Lieut. H, A. R, Boustead, 
Midd’x R. (died of wounds) ; Capt. W. R. Bruce-Clarke, 
Lond. R. ; Capt. (Temp. Maj.) C. E. Bryant, D.S.O., Hrs. ; 
Lieut, T, L. F, Burnett, Spec. Res. ; Temp. Lieut. -Col. Hou. 
A, S, Byng, Gen. List. 

2nd Lieut. (Temp. Maj.) W. C. Campbell, D.S.O.i M.C., 
Spec. Res. ; Temp. Lieut. -CoL T. W, C. Carthew^ D.S.O., 
Gen, List ; Temp, Lieut. H. N. Charles, Gen. List ; Capt. 
(Temp, Lieut. -Col.) A. Christie, R.A. ; Temp. Capt. D. B* 
Cleghorn, Gen. List ; Capt, (Temp. Lieut, -Col.) R. H. 
Collier, Spec. Res. ; and Lieut. (Temp. Capt.) A. Coninqham, 
D.S.O,, M.C., Spec. Res. ; 2nd Lieut. J, G. Cranc, Spec, Res. 
Sec. Lieut, S. H, A. D'Arcv, D.S, 0 .| Spec, Res. ; Capt. 

S. L. Dashwood, R.E, ; 2nd Lieut, (Temp. Capt.) F. C. 
Dixon, Dorset R. ; Maj. A. S. W* DoRE, Worcs. R. : Lieut, 
C. M, Down, Herts, ; Lt. (Tp. Capt.) C. Dunlop, Sea, Hrs. ^ 

Bt. Maj. (Temp. Lt.-Coh) W, R. Freeman, D.S.O,, M.C., 
Manch. ; Tp. CapL P, F. Fullard, D.S.O,, M.Q., Gen. List. 
Capt. C. F, Gordon, M.C., N. Staff. R. ; Temp, Lieut, 

T. G. Gordon, Gen. List ; Capt. (Temp. Maj.) E. L. Gossage, 
M.C., R.F.A. ; Temp. Lieut, W. H. Gouldstone, Gen. List ; 
1 -ieut. E. Graham, Spec. Res. ; Lieut. R. A, Green well, 
R.F.A. : Capt. (Temp, Maj.) G, P. Grenfell, Spec, Res, 

2nd Lieut, (Temp, Lieut.) S. A. Harding, Spec. Res, (died 
of wounds) ; Maj. (Temp. Lieut. -Col.) J. G. He arson, D.S.O., 
R.E. : 2nd Lieut. (Temp. Lieut,) R, E. Heath, Welsh R, 
Capt. (Temp. Maj.) G. L. P, Henderson, MX., Spec. Res. ; 
2nd Lieut, (Temp. Capt.) H. P. L. IIigman, R.E. ; Temp. 
€apt, F. P. Holliday, D.S, 0 ., MX. ; Bt. Maj, (Temp. 
Lieut.Xol.) F, V. Holt, D.S.O., Oxf. and Bucks. L,I, ; 
Capt. A. H. C. Hope, Sea, Highrs. ; Capt. (Temp. Maj.) 
H. J. F, Hunter, M.C„ RiL Brig. ; 

Maj. L, Jenkins, M.C., R.G.A. ; 2nd Lieut. (Temp. Capt,) 
W. D- L, Jupp, Spec, Res. 

2nd Lieut. (Temp. Capt.) J. S. Kemper, Lan. R. ; Lieut, 
4 Temp. Maj.) J. C. Kennedy-Cociiran-Patrick, D.S.O,, 
M.C., Rif. B. ; Capt, (Tp. Maj,) J. L, Kinnear,M.C„ L'pool R. 

Capt, (Temp. Maj.) L, W, Learmunt, D.S, 0 ., M.C„ Spec, 
Rea, ; Temp. 2nd Lieut. W, F, Leech, D.S.O. (died of wounds) ; 
Capt* (Temp. Maj,) J. B. T. Leighton, M,C„ S. Gds. (died of 
wounds ; Qrmr. and Hon. Lieut. (Temp. Major) A. Levick ; 
Lieut. (Temp. Capt.) R. J, Lowcock, D.S.O., MX,, Notts and 
Derby R. ; Bt. Maj. (Temp. Lieut,-Cot) E. R. Ludlow- 
Hewitt, M.C., R. Ir. Rif. 


Temp. 2nd Lieut. J, W. Haddock, Gen, List ; Capt, 
fTemp, Lieut. -Col,) W. H. C. Mansfield, D.S.O., Shrop. L.L ; 
Lieut. T- B, Marsok, Yeo. ; Capt, C. G. Maetvn, Mon. R, : 
Xieut, (Temp. Capt.) R. P. J, MXoy, Spec, Res. ; Lieut. 
(Temp, Capt.) P, Middlemas, Gen. List; Temp. Lieut, 
(Temp. Maj.) G. A, K. Mitchell, R. Fus. ; Capt. (Temp, 
Lieut, -Col.) W, G, S. Mitchell, M.C., High* L.l. ; Temp, Maj, 
A, S. Mohris, Gen, List. 

Capt. (Temp, Lieut. -CoL) C, L. N, Newall, Ind. Army^ 
Temp. Capt. E. B. Palmer, A,SX. ; 2nd Lieut. (Temp. 
Lieut.) J. McD. Patten, Spec. Res, (killed) ; 2nd Lieut. 
(Temp. Capt.) S, E. Pither, K, 0 . Sco, Bord. ; Temp, 
Lieut, (Temp. Maj,) C, F, A. Portal, D.S, 0 ., M.C., R.E.. 
Spec. Res. : Lieut. (Temp. Capt.) E, Powell, Spec, Res, ; 
Capt. (Temp. Lieut. -Col.) G. F, Pretyman, D.S.O., Somerset 

L. l. ; 2nd Lieut. (Temp. Capt,) H. M. PfiOHYN^ D.S.O.* H, 
War. R. : 2nd Lieut. (Tp. Lieut.) J, A. Pullan, Durh. L.I,^ S.R. 

Temp. 2nd Lieut. A. H. C. A. Rawsqn, R, War. R. ; 
Lieut, A. P, F. Rhys-David5, D.S.O., MX,* Spec, Res. ; 
Capt, (Temp, Maj.) T. E. Robertson, Spec. Res,; Capt. 
(Temp, Maj.) F, M. Koxby, N, Staffs. K, 

Temp. Lieut, W. W. Scott-DayidsoNj Gen. List ; Temp. 
Capt, C, C. Sharp, Gen. List ; Temp. 2nd Lieut, N. Sharfles, 
Manch, R, ; 2nd Lieut. (Temp. Capt.) A. S. Shepherd, D.S.O., 
MX., Spec, Res. (2nd Lieut, C'wealth Mil. Forces) ; Temp. 
Lieut, C. K. Shepherd, Gen, List ; Lieut, (Temp. Maj.) 
W. R. Snow, MX., Spec, Res, ; Qrmr. and Hon, Lieut. (Temp, 
Maj.) J, Starling; Lieut. (Temp. Capt.) B. E. Sutton, D.S, 0., 

M, C., Spec. Res.* Yeo. 

Lieut. (Temp. Capt.) N. Turner, Spec. Res. ; Temp, Maj. 
E. J, Tyson, I).S, 0., MX., Gen. List. 

Temp. Maj. H. A, Van R\"neveld, M.C., Gen. List, 
Lieut. (Temp. Capt.) A. H. Vinson, Spec. Res. 

Capt. (Temp. Maj,) A. A. Walser. MX., Lond. H. ; Temp. 
2nd Lieut. C. T. Warman, D.S.O,, M.C., Gen. List ; Capt. 
(Temp. Ma|.) A. M. Wilkinson, D.S.O., Hamps. R. : Capt. 
J. W, WooDHOUSE, D.S.O., MX., Spec. Res,; Temp. Maj. 
C. S. Wynne-Eyton, Gen. List. 

L 3 o. 99149 2nd Cl. Air Mech. H' T. Vinsworth ; No. 4G16 
Sergt. (Flight Sergt.) D. P. Alexander : No. 3870 i si CL 
Air Mech. S. Annis ; No. 81 do Sergt, B, A yens ; No. 734 
Sergt, (Temp, Sergt. -Maj.) Beere* T. F. ; No. 1109^ Corpl 
W, P, Berlin AT ; No. 16443 Sergt. W, A. Brier; No. 812 
Sergt. (Temp, Sergt. -Maj.) G, Brown; No, 2466 Sergt. 
(Acting Flight Sergt,) W. Brown ; No. 6593 Sergt, {Flight 
Sergt.) G. A. Cragen ; No. 1888 Sergt, (Flight Sergt,) F. L. 
Dorber ; No, 5403 Sergt. (Temp. Sergt. -Maj ,) S, Farrow : 
No. 2533 Sergt, (Temp, Sergt. -Maj.) ]. F, Ford; No. 427 
Sergt- (Temp. Sergt. -Maj.) A. L. Godden ; No. 6802 Sergt. 
(Flight Sergt.) J, A. Goodall ; No, 13565 ist Cl. Air Mech. 
R. W. Gregory ; No, 7984 ist CL Air Mech. A. R^ Hill ; 
No. 143 Sergt, (Temp, Sergt, -Maj.) J. M. Knight ; No. 3807 
Sergt. A.J, Kurn ; No. 7228 ist Cl. Air Mech. C. H. McCarthy; 
No, 566 Sergt, D, B, McFarlane ; No. 252 Sergt, (Temp. 
Sergt.-Maj.) D. Martin; No. 684 Sergt, (Flight Sergt.) C. 
Maynard ; No, 9435 Sergt, (Flight Sergt.) H. Miller : 
No, 26240 1st G. Air Mech. (Acting Corpl.) P. Moncrieff ; 
No, 4206 Sergt, F. H, Patterson ; No, 17062 Sergt, (Temp, 
Sergt. -Maj.) H. J. Payne; No, 6228 ist CL Air Mech. C, 
Perry; No, 11597 Sergt, (FI. Sergt,) W, J. Pinder ; No, 
2274 Sergt. (Temp. Sergt. -Maj,) WL G, Reeves; No* 27235 
Flight Seigt. E. H. Richmond ; No. 10752 Sergt. (Flight 
Sergt.) T. Robson; No, 9287 Sergt. E, J, Slattery; No, 
1048 Sergt, (Flight Sergt.) E. Stewart; No, 10784 Corpl, 
T. W. Thompson; No. 109S9 CorpL (Acting Ser^,) A, W, 
Trotter; No, 16331 Sergt. J, S. Viner; No. 8332 Sergt. 
(Temp. Sergt.-Maj.) J, White; No. .38605 Corpl, G, White- 
head, Engine Repair Shops ; No. 4312 Sergt, (Flight Sergt.) 
J, Wilkins ; No. 2100 Sergt, A, J, Wiltshire ; No. 9211 
Corpl, C. WooTTON ; No, 3809 ist Cl, Air Mech. W. Youde. 

Medals for the R.F.C, 

It was announced in the London Gazette of December 
12th that the King has been pleased to award the Distinguished 
Conduct Medal to the following for gaJlanty and distinguished 
service in the field :~ 

445 Flight Sergt. H. Campbell, R,F,C, 

It was also announced that the King has been pleased to 
approve of the award of the Miiitaiy^ Medal for bravery in the 
Field to the following non-commissioned officers and men : — 
S857 ist Air Mech, C, W, CosgrovEj R.F.C, 

958 Sergt, G. W, Eddington, R.FX, 

88t 66 CorpL A. W. Gee, R.FX, 

49338 2nd Air Mech. T. H. Lea, R.F.C. 

94425 2nd Air Mech, S. L. Leyland, R.FX. 

94039 2nd Air Mech, S. Mdreman, R.F.C, 

87S08 Corpl, T. Trikse, R.F.C, 

94042 2nd Air Mech. (Act. Corpl,) A. Walters, R.F.C, 
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THE ROLL or HONOUR^ 


Reported by the Admiralty:— 

Accidentally Killed. 

Act. Flight Lieut. E. E. Beale ^ R.N. 

Flight, Sub- Lieut. J* L. Moran, R.N, 

Died of Injuries, 

Act. FJight Commander P. C, I). l>Qiiglaas, R.N. 

Drowned. 

737032 Aircrafts man 2nd ClassF. X. Spruies, K.N.A.S. 

Missing (feared Drowned). 

Flight Sub-Lient. N. 1 . barter, R.N. 

Missing, 

Flight Sub-X^ieut, J. G. Clark, R.K. 

Fhght Lieut. T. F. Dixon. D.S.C., R.N. 

]=light Lieut. H. Hall, R,N. 

Accidentaily Injured. 

pTob. Flight Olhccr, S. Castle-Smith, R.N, 

Prob, Flight Officer E. A. Pope, R.N, 

Prob. Flii-ht Officer M. F, thwidtc, R,N. 

Flight Lieut. H. TE. Tyudaie-Biitcoe, R.N, 

Slightly Injured, 

Obsr, Suh-Lieut. W, Hin.sJpy, K.K. 

Reported by the War Office — 

KiUed, 

2ud Lieut. F. A, Bluer, R.F.C, 

2nd I/ieut. G- A. Clayphan, R.F.C. 

2nd Lieut. C. E. Coddington, Liverpool, att. R.F.C. 

2nd Lieut. L. Y. Desborough, R.F.A. and K.F.C. 

2nd Lieut. E. G. Dickie, R.F.C. 

Lieut. C, H. Dixon, R.F.C. 

Lieut. J, A, PuUau, Durh. L.I., attd. K.F.C. 

2nd Lieut. F, W. Rhude, R.F.C, 

2nd Lieut. A. H. Rice, R.F.C. 

Lieut. R, C. G, Rowden, R.F.C. 

2nd Lieut. J, H. Stacey, E, Surrey, att. R.F.C. 

Lieut. M. D. S. St ret tell, High. L.I., attd. R.F.C. 
Lieut. L. Titchener, K. Lancs., att. R.F.C, 

2nd Lieut. G. H. Whyte, R.F.C. 

30860 2nd Class Air-Mech. F. Benden, R.F.C. 

3085427 Sergt, H. Fletcher, R.F.C. 

106015 Ft^' X>. McNeill, R.F.C. 

317 B. G. Russon, Australian F.C. 

Previously Missing, now reported Killed, 

65251 Sergt. J. F. Carr, R.F.C. 

Died of Wounds, 

2jid Lieut. E. G. McLeod, R.F.C. 

2nd Lieut. E. Piy^ke, R.F.C. 

44685 2nd Class Air-AIech. E. J. Davey, R.F.C. 

Previously Missing, now reported Died^as^Prisoner 
in Turkish hands, 

3318 2nd Class Air-Mech. W. C. Pass, R.F.C. ^ 

Wounded, 

2nd Lieut. A. E. K. Aldridge, R.F.C. 

Capt. H, Brokensha, R.E. and R.F.C. 

Lieut, A. Browne, N.Z, Infant ry\ art, R.F.C. 

2nd Lieut. R. Coop, R.F.C. 

2nd Lieut. T. Fraser, R.F.A., attd. R.F.C. 

2nd Lieut. H, E. Galer, R.F.A., attd, K.F.C. 

2nd Lieut. C. Gilham, R.F.C. 

2nd Lieut. A. Glynne, R.F.C. 

2od Lieut, C. S. Goodfeltow, M.C., R.F.C. 

Capt. T. Gran, R.F.C. 

2nd Lieut. T. R. Hepple, R.F.C, 

2nd Lieut. A. M. Kinnear, R.F.C. 

Lieut. R. J. H. LinsVey, M.C., R.F.C* 


Lieut. L. D, KidwjlL. A-S.C*. attd. K.F.C, 

2nd Lieut. N. E, Parkes, R.F.C* 

Capt* Hon. J. H. B. Rodney, M.C*, Rif. Brig., attd. R.F.C* 
Lieut. S. W, Rowles, A.S.C., att. R.F.C. 

2nd Lieut. E. L* Shaw\ S. Staff. R,, attd. R.F.C* 

2nd Lieut. C* P. Xiptaft, M.C., Conn.R,. atld. R.F.C. 

Lient. H. Towsend, Durh* L.I., attd. R.F.C* 

Unless otherwise stated the following are R.F.C. air- 
mechanics, the figure in brackets indicating the grading ; — 

A. Ford, 43969 (-nd) ; XL Hardy 15076 (ist) : T. V_ 
Hellier 65044 (2nd): C. Blades 24426 (i&l) j H. Maun 

106034 ; R. Millar 27453 (2nd) : H. W. Andreev 4019 

fist) ; F. S. Newson 439S4 (2nd) ; S. FI. Platel 25362 (ist) ; 
E. H. Simmonds 8685 (rst) ; G. C* Gretton 9430* (2nd) ; G, 
Yates 46481 (2nd). 

Previously reported Prisoners, now reported 
Wounded and Prisoners in German hands, 

Lieut. G. W. Mumford, A.S.C., attd. R.F.C, 

2nd Lieut, W. C* Smith, R.F.C. 

2nd Lient. X. J, Xaylor, R.F.C* 

Previously reported Wounded, now reported 
not Wounded, 

47^59 ^Tul Cl* Air-Mech. C* G. Beal, K.F.C* 

37316 1st Ch Air-Mcch. A* J, Woodhousej R.F.C* 

Missing* 

2nd Lieut. W. Bevan, R.F.C. 

2ud Lieut. C. H. Broivn, R.F.C. 

2nd Lieut. C. B. Campbell, R F C. 

2nd Lieut. I. I>* Campbell, R.F.C. 

2nd Lieut. G* A. Cawson, R.F.C* 

2nd Lieut. E. Clark. R.F.C. 

Lieut. A. Dodds, Sta:£^. R., attd. R.F.C. 

2nd Lieut, R. E* Dusgate, R.F.C* 

2nd Lieut, H. A. Forsj^h, R.F.A., attd* R.F.C* 

2nd Lieut* ]. G. Glendinning, Mon. R., attd. R*F*C* 

2nd Lieut* F. B. Gloster, A.S.C., att* K.F.C* 

Lieut. A. F. Goodcliap, Gioucesters, attd. R.F.C* 

2nd Lieut. A* H* C. Hoyles, HX*I., attd. R.RC. 

2nd Lieut. C. Hyde, R.G.A*, attd. R.F.C. 

Capt* J* E. Johnston, Clies* R., attd. R.F.C, 

Lieut, L. Kert, Rly. Xroops, Can. Force*, attd. R.F.C, 

Capt. D. B. King, R.F.C* 

Capt. H* G* E. Luebford, M.C., R F C. 

Lieut. D. A, D. S* MacgregGr. R.F.C. 

2nd Lieut- J* Mackenzie, R.F.C* 

2nd Lieut. J. F. IMacKinnon, R.F.C. 

2nd Lieut. W. G. Mann, R.F.C. 

2nd Lieut. A. H. Middleton, R. Mims. F., attd. R.F.C. 

2nd Lieut. D. Miller, R.F.C* 

2nd Lieut* G. Noon, Sher. For., attd. R.F.C. 

2nd Lieut. J* T. Orreil, R.FX* 

2nd Lieut. G. G* W. Petersen, R.F.C. 

2nd Lieut* S. G. Spiro, R.F.C. 

2nd Lieut. L. W. Timmis, R.F.C. 

Capt. R. T. Towseud, Can. A. P C., attd. R.F.C* 

Previously Missings now reported Prisoners in 
German hands. 

2nd Lieut* P. Goodbehere, Manch. R., attd. R.F.C. 

2nd Lieut. N* H. Kemp, R*F*C. 

Capt. H. Patch, Lan. B*, attd* R.F.C, 

2nd Lieut. E* A* L. F* Smith, R.F.C* 

2nd Lieut, R. M. Smith, R.F.C. 

Prisoners in German hands. 

103362 2nd Cl. Air-Mech, W* Nicol, R.F.C. 

88145 Cl. Air-Mech* F* Poliitt, R.F.C* 

CorrdcHon ,* Missing, 

2nd Lieut. J* P, Dailey, I,A,R.O., attd* R.F.C*, should read 
Lieut, J* P, Dailey, l.A.R.O*, attd* R.F.C, 


An Air Inventions Committee* 


One of the last acts of Lord Cowdray bs Air Minister was 
the appointment of an Air Inventions Committee, which is 
competed as follows : — Mr. Horace Darwin, F.B.S., chairman ; 
Major-General Luck, C.B*, C.M.G., vice-chairman ; Sir 
Dugald Clark, K.B.E., F.K.S. ; Sir Richard Glaze brook, 
F.K.S. ; Professor H, L* Callandar, F.R.S* ; Professor C. H. 
lees, F-R.S* ; Professor J. E* Peta-wel, F.R.S* ; Mr, L. 
Bairstow, C.B.E*, F.R.S, ; Lieut, -Commander Wimperis, 
R.K.V.R, ; Major G, L. Taylor, R.FX* ; Captain B* M. 
Jones, R*F*C. ; Captain A. V. Hill, Munitions Inventions 
Department ; Mr* J. P. Millington ; and Mr. F. W* 
Manchester* 


The function of the committee will mainly be to investigate 
all inventions submitted to it, and will develop and pul into 
operation as soon as possible any invention w'hich at all 
promises to add to the efficiency of aircraft. 

Communications regarding inventions or ideas should be 
forwarded to the Air Inventions Canmiittec, No. 2, Clements 
Inn, W.C. 2. 


The « X 84 ” Raid. 

It was officially announced on December X4tb that 
two German aeroplanes brought down during the raid om 
the morning of December 6th, were both hit by anti-aircraft 
guns, and were forced' to descend owing to the injuries re^ 
ceived * 
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THE 230 H.P. BENZ AERO ENGINE. 

(Concluded from page 1313.) 


Water cooling. — -'I'he centril'ugal water pump is 
situated on the top of the rear end of the crank 
chamber, and tlie vertical spindle of the rotor is driven 
by bevel gears off the camshaft intermediate pinion. 

The speed of the rvater pump spindle equals 1.58 



I 


20, —Arrangement af water pump, 

to I of the crank shaft and the diameter of the rotor 
equals 120 mm. 

The diameter of the w^ater inlet to the pump is 
50 mm. and the diameter of the outlet is 55 mm. 
The water enters at the top of the rear cylinder 
through the steel tub elbowi and as pre^nously men- 
tioned is deflected on to the exhaust passages of each 
cylinder. The pump spindle is fitted with a double 
thrust ball race and is provided with a large stuffing 


gland, and the spindle is lubricated })v a grease 
lubricator operated from the pilot's seat* 

From a test of this water jjuinp carried out at the 
Ro3mI Aircraft Factoiy,. with tlie pump removed 
from the engine and coupled to an electric motor, 
the following results were obtained Running at 
an average speed of 2|X00 r.pan., equivalent to 
Ii 325 r,p.m, of the cninkshaft. The maximum 
delivery equals 120 gallons per minute with free outlet, 
and the minimum delivery equals 48 gallons per 
minute against a pressure of 7 lbs, per square inch* 
The complete winter cooling system is given in 
the diagrammatic sketch {Fig* 30), wliicli shows the 
connections between tlie cylinders, water pump and 
the twin radiators, and also the small water tank 
which is attadied to the top plane of the macliine. 
From tliis it will be seen that the greater part of the 
t^'ater is forced by the pump directly through the 
cylinder heads in series, wliilst the bottom portion of 
the cylinder water jackets is supplied through "a 
branch pipe from just above the outlet of the water 
pump. This brand! pipe is also connected to the 
carburettoi' water jackets as shomi in the diagram. 

The water connections between the heads of the 
r:ylinders are rubber rings which are contracted into 
the semi-circular joints by steel band clips of ingenious 
design. The dips are made of thin strips of aimeaJcd 
spring steel ; these are wound twice round the 
rubber rings and fastened by small steel links and bolts. 
In starting to make this Joint the end of the steel 
baud is first bent over the bottom bar of the con- 
necting link and then woimd twice round the rubber 
ring, the free end of the steel band passing through 
the centre portion of the connecting link on the 
second winding. Tlie end of the -steel band is then 
fastened to the top end of the link by coiling the end 
several times round a small bolt in the head of the 
link, the end of the steel band being bent over for 
about 2 mm* and inserted into a slot cut in the bolt, 
so that by tuniing the bolt in the link the steel band 
is wound tightly round the ring joint and, owing to 
the position and shape of the link, remains fixed, 
Thu water capacity of each cylinder jacket equals 
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1,875 C.C., and the total amount of water carried in 
the engine without radiators equals 30.9 lbs, 

Two rectangular honeycomb radiators are fitted, 
one on eacli side of the madiine. 

The Petrol Pump. 

The automatic petrol pumps, which have recently 
been fitted, constitute one of the most interesting 


the lower portion of its cylinder extends nearly to 
the bottom of a chamber which contains a deter- 
mined quantity of castor oil. Tlie piston is operated 
by a small connecting rod, which is driven through 
worm gears by a spin^e forming an extension of the 
inlet camshaft. 

Referring to the drawing of the pump and the 



Fig. 23.— Ar- 
ran gement of 
petrol pump and 
section through 
pressure reser- 
voir. 


features of the 230 h.p. Benz engines. Its function, 
of course, is to supply petrol under pressure to the 
carburettor without the disadvantages of using 
petrol tanks under pressure. The pump is used in 
conjunction with a supplementary pressure reservoir 
inside the main petrol tank, as shown in the diagram- 
matic sketch {Fig. 25). The system includes an 
auxiliary petrol tank and semi-rotary hand pump. 

Constructional details of the device are shown in 
the general arrangement of the pump (Fig. 23), and 
the frmetions and operation of the pump and the 
supplementary pressure reservoir are explained in 
the diagram. 

The petrol pump consists of a small pi A on 
of cast iron, 40 mm. diameter, working in a 
cylinder or sleeve of phosphor-bronze, opeai at both 
ends. The piston is arranged below the crank, and 



Fig. 22. — Arrangement of wireless drive friction 

clutch. 


diagram, the working principle of the device is as 
follows : — 

Petrol in the main tank enters the petrol pump 
through the filter at the side of the pump and, on 
the upward stroke of the piston, with the corres- 



Flg. 24, — Component parts of petrol pump. 
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Fig. 2^.— Valve lift diagram. 

piston, the petrol charge, above the castor oil seal, 
closes the inlet check valve and forces the charge out 
of the upper valve. The volume of petrol discharged 
at ever>' stroke corresponds, of course, to the ^s- 
placement of the oil by the stroke of the piston. 

From the delivery’ of the pump, petrol is forced 
through a pipe into the top of the pressure reservoir 
inside the main petrol tank, and rising in the reservoir 
creates a cushion of compressed air above the petrol 
in the reservoir, thus serving to damp out the pulsa- 
tions conveyed to the petrol by the action of the 
pump. From the bottom of the pressure reservoir 
the petrol is forced upwards through the shorter of 
the two pipes inside the reservoir, and is delivered 
under an even pressure to the carburettors. 

A relief pressure valve is fitted to allow excess 
petrol to return to the main petrol tank through 
twelves holes'drilled in the head casting of the pressure 
yi- reservoir. 

3 M 


ponding fallmg of the castor oil, the petrol is drawn 
into the annular chamber through the inlet or lower 
check \’alve. Upon the downward stroke of the 


o 0E4SEE5 *0* ^O" eor 

JSl Fig. »6.— Test of petrol pump at 700 r.p.m. 


Fig. 27.— Test of petrol pump. 








December ao, 1917. 



As illustrated in the diagrammatic drawing of the 
petrol system, a supplementary petrol system is 
used, emplo3hng an auxiliary petrol tank and a semi- 
rotary hand pump in conjunction with the main 
system. 1 

Two three-way cocks are fitted, as shown, which 
allow any one of the followii^ three systems to be 
u^d, viz. : — 

(o) Main petrol pump from main tank. 

(&) From main tank by hand pump. 

(c) By hand pump from auxiliary’ tank. 

The driving spindle of the petrol pump also drives 
a vertical spindle through small bevel gearing, which 
operates the interrupter gear for the machine guns. 
To the rear end of the pump spindle is fitted the 
flexible tachometer drive. 

In the earlier types of petrol pumps fitted to the 
Benz engines, the castor oil chamber was provided 
with an oil -filling cup. This w'as screwed into the 
side of the chamber casting, and was fitted with a 
special form of drain cock to determine the quantity 
of oil poured into tlie pump. This filling arrangement 
has now been given up and the annular oU chamber 
fitted with a drain plug only. The speed ratio of the 
driving spindle to the small crankshaft driving the 
piston of the petrol pump equals 10.75 to 1. 

The bore of the pump equals 40 mm. and stroke 
equals 26 mm. Lift of valves (inlet and outlet) 
equals 2 mm. Volume of petrol delivered at each 
stroke of pump equals approximately 2 cub. ins. 



Fig. 30. — Diagram of water- coo ling system. 


The weight of the complete petrol pump equals 
6.75 lbs. ^ 

Test results of this petrol pump carried out recently 
at the Royal Aircraft Factory are given in the foUow’- 
ing report ; — 

Effect of Angle , — ^Tlie normal consumption of this 
engine is approximately 150 pints per hour at normal 
speed, and the pump has a greater delivery than this 
at any angle up to 60“ in any direction. 

Delivery. — Maximum ; 288 pints per hour at 

10 lbs. per square inch pressure when the pump was 
vertical and running at 850 r.p.m. At normal speed, 
i.e., 700 r.p.m., the delivery is 233 pints per hour. 
At speeds in excess of 750 r.p.m. the inertia of the 
fluid columns causes displacement of the castor oil. 

Running without castor oil . — ^Tlie pump was run for 


10 minutes with the piston in direct contact with the 
petrol, with no deleterious effect, 

A number of tests have been carried out to deter- 
mine the rate of flow, also the inlet and outlet pres- 
sures of the pump, while tilted at the angles which are 
likely to occur when the machine is in flight while 
banking to the right and left, diving and climbing. 
Readings obtained as a result of the tests are tabu- 
lated on following page. 

The accompanying graphs (Figs. 26 and 27} show : — 

(i) The delivery of the pump over a certain range 
of speeds, the angles denoting the positions at whidi 
the pump was set. 

(ii) The delivery at constant revolutions while 
working at angles of plus or minus 60®. 

The maximum delivery obtained from the pump 
was 288 pints per hour. This was obtained at a 
pressure of 10 lbs. per square inch when the pump 
was vertical and umning at 850 r.p.m. In no case 
does the ddivery fall bdew 160 pints per hour. A 
test was also carried out on the pump without castor 
oil. Under these conditions the pump was run 
successfully for about ten minutes, after v'hich the 
test was stopped. 


R.A^F. Report on Chemical Analysis of Parts of 230 h.p. 
Benz Engine. 
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Tin. 

Copper. 

Lead. 

Vo 

Vo 

Vo 

Vo 

Be.iring metal 1 1 . 95 

78.57 8.10 
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The analyses of gear wheel and camshaft wen: made on 
drillings taken from the cores, as these were case-hardened 
parts. 

Mechanical tests gave results as under ; — 
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Cylinder 
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Connecting rod 

41 .9 

48.1 

14 .0 
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Crank -case 

~ 
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— 
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Paris — ^London Aerial Post, 

Interviewed by the Petii Parisien, M. D'Aubigny^ 
Deputy President of the Inter-Ministerial Civil Aeronautic 
Commissiouj has stated that the project for the establishment 
of a postal aerial line between France and Great Britain, 
which was approaching realization, would be very useful, as 
it would put the members of the Inter- Allied Committee at 
Venailles into rapid communication with the British Govern- 


!S S 

ment. He also said that the idea was conceived before the 
Hapallo agreement, and M, Flandin was entrusted with a 
mission to the British Government to consult with the Air 
Board. At the same time, the Minister of Commerce 
empowered the Director of the Postal Services to negotiate 
with the Post Office for a postal convention* The agreement 
in principle has been settled, and It is now a matter for the 
Britiiih Government to arrange the definite agreement. 

w 
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THB DOPPLER EFFECT, 

By A< E, WATSON and G, H, MAKEY, 

short time age we published i« these ct>/wwwj a short article on this subject by Lieut. Bach. After going to press ^itk 
Lieut. Back's artide—but before its appearance^ — we received one written by Messrs. A. E. Watson and G. H. Mahey on 
the same subject. Furiheft the interval between pid^iication of the two articles we have received the following comments on 
the article by Lieui. Ba^k, whick^t seems well to publish; together with the articlCf since in this manner readers will oti# 
to see more clearly the bearing points criticised. The comments and article by Messrs. Watson and^Mahey are printed 

below. — Ed.] 


lo an article on ” Doppler's Principle/' by Lieut. N. Back, appearing in the issue of *' Flight/' Ko. 467* dated 
December 6th, 1917, the author has apparently fallen into certain errors due to confusion between the two cases of a 
moving source of sound with a stationary observer, and a stationary source of sound with a moving observer. Thus, 
the second paragraph states : Only when an aeroplane is at an infinite distance will the sound waves reacli the observer 

with the velocity of sound plus the velocity of the plane approaching or minus the velocity of the plane receding/' 
whereas, with the observer Btationary, the sound waves always reach the observer with the velocity of sound, unafiected by 
the velocity of the aeroplane. The velocity of arrival is only afiected when there is relative movement between the observer 
and the air. When the source of sound is moving, the observer being stationary in still air, the frequency of the note heard 

nV 

when the source is approaching the observer, and y ^ when it is receding — w^here rt is the true frequency, the 

velocity of sound, and v the velocity with which the source iy approaching or receding. On the other hand, when the source 

fi ( F 4- ti 

of sound is stationary Tn still air, and the observer moving, the frequency of the note heard is --- y — • when the observer 

is approaching the source with a velocity and when he is receding from the source. The notes heard are therefore 

not the same in the two cases, although the musical intcn^al between the higher and lower note is the same in each case, vir., 

^ ^ ^ 
In Diagram 2 of Lieut. Back's article, v has been plotted vertically above and below the horizontal line through O. 

V ± V 

The curves obtained arc therefore those having ordinates ^ » fbe ordinate qf the point O (which ordinate WTuald correspond 

to the true frequency) being V. This ordinate is not shown, but on the scale of the diagram would extend some 12 ins. 
below O, so that to interpret Diagram 2 in terms of frequency, the ordinates of the curves given should be measured from 
a horizontal axis lying this distance below the horizontal line through O. Diagram 2 would then agree wdth the case of a 
stationary source of sound, and an observer moving along a straight path at iio m.p.h., but does not agree with the case 
of a moving source of sound and a stationary observer. The correct curv^es would bear a general resemblance to those given 
in Diagram 2, but would not be symmetrical about the horizontal through* O as shown. 

The article concludes by insisting ” that only when the actual velocity of the plane through the air is rapidly increasing 
and the plane is diving along the line of sight, could the note ever be heard to rise.*' This is by no means a general truth, 
but only holds when the source of sound is confined to a straight path. The note heard falls or rises according to whether 
the velocity of approach (t.f,, the velocity component of the source towards the observ^cr) is decreasing or increasing. 
Thus, with the source moving with constant or even decreasing velocity, it is possible so to shape the path along which 
the source moves that the velocity component towards the observer sh^l increase, and the note heard rise. An example 
of this is found in the circular path of the source of sound as dealt with in our article. 

' A. £. W, 

• G- H. M. 

aasuDoc the actual movement to be one of the source through 
the medium at rest. Imagine a point source of sound to be 
moving with uniform velocity v along a straight path ABt 
Fig. X, the observer being stationed at O. Considering the 
note emitted between any two points D, Ji, draw O C per- 
peudicular to AB and join DO, EO. We may call C the 
" pedal " point of the path and DC { the shortest 
distance of the path from the observxr. Putting s for 
EC, the distance of E from the pedal point, and 5 i for DC, the 


The Doppler Effect, according to w^hich the frequency or 
pitch of a note as heard differs from the true pitch of the note 
as emitted by the source of the note, is due to one or both 
of two causes, namely, relative movement between the source 
and the medium and relative movement between the observer 
and the medium. The former affects the velocity with which 
the sound waves move away from the source. In general this 
velocity is different in different direction s, and is given, in any 
particular direction, by the algebraic difference between the 
velocity of sound through the medium and the component 
of the relative velocity of source and medium in the given 
direction. The frequency of the note heard is inversely as 
this algebraic difference measured along the line joining the 
source and the observer, and is independent of whether relative 
inovement betw'een source and medium is due to actual move- 
ment of the source, or of the medium, or both. Tlie second 
cause affects the velocity of arrival of the sound waves at the 
observer. The frequency of the note heard is directly as the 
velot?ity of arrival measured along the line jo in ing ^source and 
observer, and is independent of whether the relative movement 
between the medium and the observ^er is due to actual move- 
ment of the medium, or of the obsserver, or both. Thus 
taking the simple case of the medium at rest, the source 
moving with a velocity component Vj towards the observer, 
and the observer moving with a velocity component Vp 
towards the source. Let V be the velocity of sound through 
the medium, and H the true frequency ox number of vibrations 
in unit time emitted by the source. The velocity of the sound 
relative to the source is V the velocity of arrival at the 

observer V and the frequency of the note heard 

When the observ’er is at rest Vp =-0 and the frequency heard 
fi V 

IS y With the source at rest, Vs^o and the frequency 

. »(V +p.) * 

heard m “ — 

In the present article it is proposed to examine somewhat 
fully the case in which there is relative movement onl^^ 
between the source and the medium, and for simplicity we will 


time occupied by the emission of the note is 


— s 


If, in this 


time. N sound ’wave.s, not necessarily of the same length, are 

Nv 

emitted, the average frequency of the emitted note is * 

s^ — s 

If the sound waves are of the same length, the average fre- 
qnenry is identical with the true frequency, n say. Now the 



-B 


0 


initial impulse of the group of waves has to traverse the path 
DO to reach the observer, and the final impulse has to traverse 
the path EO. If these two paths were equal, the period of 
emission of the waves would be the same as the period of 


135s 




reception, the average frequency of the notes emitted 
and heard ’''would be the same. As it iSi however, the path 
EO.(-r) is^shorter than the path DO so that the final 


note as heard to the average frequency of the note emitted is 
^ which becomes, wheii^ the path FG is 

Tf f tffc 1 I ijrf jji 1 *- *■ — ^ 


2'0 

Seconds 


infinitesimally short, so as to approximate in magnitude tu 
a point. 


impulse overtakes the initial impulse by a period of time 
The time of arrival of the whole note is shortened hy 
this amount so that the N waves emitted reach the observer 
is a time average frequency of tie^note 

NvV 

heard is therefore--— — ^ ^ *FhB ratio of the 

average frequency as heard to the a\^erage frequency as 
emitted is therefore 


Producing OF to K and putting tp for the angle KFG, we have 
cos CFO « £>os Substituting, expression [5) becomes 

-5 - — — which is identical with (4). 

With a little reflection the reader will see that we cannot, 
wdth accuracy, talk of the frequency of the note emitted b}' 
the source in passing a point in its path, because the time the 
source is at any point is so short that only an infinitesiinal pai l 
of a single wave-length can be emitted there* Expression (5) 
does not therefore, strictly speaking* represent the ratio oi 


Tliis ratio is greater thah unity, the note heard is higher 
than the note emitted. When D is so close to E that DE is 
infinitesimal, (ri — 5) becomes ds and (ri — r) becomes dr. 
Expression (i) then becomes 


Now r^ ^ 4-A*, whence r dr^s ds or 

Substituting this value, (2) becomes 


¥^v cos CEO Z 

Now if we produce OE to H and put f for the_J angle HEC 
between the line OE produced and the line EC drawn from E 
in the direction in which the source is moving, we have 
cos f wm ^ cos CEO, We may therefore write (3) in the form 


tne pedal point, the note being emitteu between two points frequency as heard to the frequency as emitted, of a note 

Ft G. "L^t CG -a Si, CF “ 5 , OG ^ and OF r. In this emitted at a point in the path of the source. It represents the 

case the termination of the note has to traverse a path r j _ , , , . _ time of emission . ; 

longer than the path r traversed by the initial impulse. The limiting value of the titne of airival -time of 

termiaatioii of the note therefore lags behind and the time of emission' b^coi^van^gly small. For this reason we shali 

arrival ia increased by the peiiod— -- The time of emission call expreSBion (5) the Doppler Hatio and denote it by thr 

^ letter R* When we are dealing with a finite portion of the 

isilZ/, and Therefore the time of arrival is ^ -u path of the source, such as DE, expression (1) is the average 

V V V value of the Doppler Ratio for the portion of the path under 

Proceeding ae before, the ratio of the average frequency of the consideration* When the finite portion of the path con- 
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sidered is so small that the Doppler IRatio do^ not vary 
much throughout, or when the ratio varies uniformly, we 
iihould, in practice, make small error in taking i? at the middle 
point of the path considered as the average value, f.e. as the 
average frequency of note hea rd, 
average irtqnency of note emitted. 

For given values of F and u we see from (4) and {5) that the 
value of R for any point of the path depends upon The 
angle as a matter of fact, is a useful geueral criterion. When 
is obtuse, as at E, R is greater than unity, when is a 
right angle, as at C, R is unity, and when ^ is acute R 
is less than unity. Also, if is decreasing, cos ^ is mcreasing 
.and R is falling. When 41 is increasing, R is rising- The 
maxim um possible range of variation of <p is between zero 
two right angles. It should be noted that the above criterion 
.applies equally well to a source moving in any path, straight 
or curved, and not necessarily in one plane, provided that p is 
measured in the manner indicated and v is constant. If we 
imagin e the source of sound to travel in a straight path from an 
imfinite distance to the left of A , to an infinite distance to the 


under these circumstances is therefOTe constant and 


as the source is approaching, and again constant and - 

as the source is receding. At the pedal point, <f> changes 
suddmiy from two right angles to zero, and the change in H 
takes place suddenly at the instant the source is passing 
ihrough the observer. Obviously, this sudden change can never 
be heard in practice. The case just considered is the particu- 
lar case referred to above. To aid in forming a mental picture 
of the above resnlts the curves* Fig. 3, have been preparetl, 
showing variations in R with passage of time. Time has been 
measured backwards and forwards from the instant at which 
the source passes the pedal point of the path, and curves have 


been drawn for the values =0, 100, 500, and r,ooo feet. ^ 
has been taken as 1,100 feet per second, and has been given 
the rather high value of 440 feet per second. The reason for 
this high value is that the lower the value of v the more nearly 
the maximum and minimum values of R approximate to 
unity. Thus with tf 88 ft. per sec., or 60 miles an hour, J? 

1,100 

varies between the values , iooi:88 “ 

variation is too small to admit of being showm clearly on a 
scale suitable for reproduction. With v ^440 ft. per sec. the 
maximum and minimum values of R are 1.67 and .71, the 
musical interval being somewhat greater than an octave. 
Knowing v, we know the distance s of the source from the 
pedal point at any time measured from the instant the source 
is at C. For example s ^ 230 ft. half a second before, and 
after, passing C. R has been calculated and plotted for a 
number of points along the path, the results yielding the dotted 
line curves. It will be seen that, when h =0, R is constant 
(*=^1.67) untU the pedal point is reached, where a sudden fall 
takes place to the value as indicated by the curve 

AJBDRf Fig. 2. With increasing values of A, the fall becomes 
more gradual, but is always most rapid at C, at which point R 
is always unity. The dotted curvra, however, give the varia- 
tions of R plotted against the time of emission, and it is the 
variation as heard that is required. It will be seen from Fig. 1 
that the unit value of R emitted at € is not heard until the 


right of wc see that 4 > continually decreases from two right 
angles to zero, and consequently J? decreases continuously 
V V 

from J to — . From this we see that (except in a single 

-V V -r V 

particular case to be dealt with immediately) a constant note 
emitted by a source moving wfith uniform velocity along a 
straight path is heard as a continuously falling note. Since 

cos CEO — - and cos CFO = i we may write expressions (3) 


This 


s, the negative value of 


and (5) together in the form 


being used when the sourcse- is moving towards the pedal point 
C, and the positive value when mo\dng away from C. Also, 
V V 

lancer 4-h- R = . 

V±v- Ki 
r 

From this form of the expression we see that, for any value 
'Of s, as A is increased the value of -is decreased and E approxi- 


zoates more and more to unity, untU, when A is infinite 
vanishes and jR That is to say, the further the observer 
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lapse of a period depending upon the vaine of h, and that for 
other points along the path the time-lag, or period elapsing 
before the value of R proper to each point is heard, increases 
the further the point is from C. Accordingly, the ordinates of 
the dotted curves require displacement to the right, the dis- 
placement of each being proportional to the time lag. As a 
result we get the full-line curves which are slightly steeper 
than the dotted curves above the line and not quite so steep 
below. With h =0, the sudden drop would be heard imme- 
diately it occurs. With A «ioo, the unit value of R is heard 
V, second later, and with A = i ,000, ^5 second later, the source 
being then 40 ft. and 400 ft, past the pedal point. The full 
curves give a graphic representation of the manner in which 
the note heard falls, and show clearly that the further the 
pedal point i$ away from the ob^ierver, the more gradual is 
the fall of the note. It is of interest to notice, also, that the 
full-line curves iutersect at a common point on the zero time 
ordinate. This indicates that the value of R for the impulse 
which reaches the observer at the instant the source is actually 
at the pedal point/an impulse reaOy emitted some time pre- 
viously, is always the same, no matter -what the distance of 
the pedal point. Referring to Fig. r, let E be a point such 
that the impulse emitted there reaches the observer at the 

instant the source reaches C, Then we have ^ -- rr or ^ 

Substituting this value for - in the expression'^ =- 

f ‘ Y 

t 

F* 

get i? = |ra ''vhich is indepcTulent of h. With ^-.4.-10 

we get if— 1. 1 9, the value of R for all the full -line curves 
where these intersect one another and BD. Since 



we sec that this value of R is the product of the maximum and 

e c 2 c 

minimum values of R.i.i., 

We can now examine the variations in R when the source 
moves uniformly round a circular path, say in anti -clockwise 
direction. Fig, 3, the obseiv^er being at 0 exterior to, but in 
the same plane as, the circle. At the point P, tp =90* so that 
R =1. As the source moves round the circle, <p decreases 
until the point Q, where the tangent from o touches the circle, 
is reached, when tp =0 and R has its lowest possible value 

As the motion continues <p increases, again becoming 

90* at T and then obtuse, as at F. The increase continues 
until the point of contact Y of the tangent OY is reached, 

V 

when f = i5o* and E has its maxi mnm value after w^hicb 

Ip decreases. It will be noticed that at the points Q, Y re^ 
speed vely, the source is moving directly away from, and 
directly towards, the observer. We thus see that R decreases 
along yPQ and increases along QTY and also (since f is 
acute along PQT and obtuse along TYP) that R is less than 
unity during the first half of the movement and more than 
unity during the second half. The value oi R at any point of 

thef path can be calculated from the expression R ^~ y 

This has been done and the results plotted, giving the curves 
shown in Fig, 4. In calculating these curves the following 
values have been used, viz , : — V 1=^1 »ioo ft. per sec., v 1=440 ft, 
per sec,, radios PW ^ 1,000 ft. and OP^FW^ The period 
in which the source moves once round the circle has been 
taken as the unit of time in plotting. With the above di- 
mensions the angle QWY is izo°, so that the period during 
which R falls is half the period during which R rises. The 
dotted enrve. Fig. 4, shovrs R plotted against time of emission. 
The full-line curve shows R plotted against time of recep- 
tion, the curve being obtained by displacing each ordinate of 
the dotted curve towards the right an amount corresponding to 
the time lag due to the lengths of the corresponding paths, 
such as PO, QO, between source and observer. As the dis- 
tance of the observer from the centre of the circle is increased, 
the points Q, Y move further apart towards the extremities 
of the diameter of the circle at right angles to WO. The 
periods of rise and fall in the value of R thus become more 
nearly equal. Also, the time lag becomes greater but more 
uniform, and therefore produces greater displacement but less 
distortion in the curve. On the other hand, as the distance 
of the observer decreases, the points Q, Y come nearer to the 
point P, so that the period of fall becomes shorter and of rfi^e 
longer. When the observer is on the circumference of the 
circle, the points O, P, Q, Y, coincide. The fall in the value 
of R ther^ore takes place suddenly, whilst there is a con- 


tinuous rise as the source travels round the circle from the 
observer and back again, (p increases continuousl}^ from zero 
to 180* as the source moves round the circle, and then, as the 
source passes through P, falls suddenly from 180'’ to zero. 
If we put for the angle such as SWF sw^ept out from IFP by 
the line SW, joining the source and the centre of the circle, 
as the source ia always moving at right angles to SIF and the 
hue P 5 joining the observer to the source is always at right 

1 0 

angles to the bisector of the angle it follov^ that = — for 

all positions of the source. The distance of the observer 
from the source is the diameter of the circle multiplied by 

B 

sin ^ ,and this distance divided by the velocity of sound gives 

the currespooding timc-Jag, The curve (£?) gives the varia- 
tions in it! as heard by an observer at P, the sudden fall being 
shovra by the vertical line YZ, Fig, 4. When the observer is 
inside the circle the maximum and minimum values of ^ are 
found at the points where the circle is intersected by a line 
through the obser\^er at right angles to the line joiuing the ob- 
server to the centre of the circle. With the observer at 0 \ the 
middle point of PTF, these points coincide with the points Y, 0 
at which the maximum and minimum values occur with the 
observ^er at O, The maximum and minimum value.s of <p are 
always supplemeutar3r% and the minimum value is always equal 
to the corresponding value of Thus with the dimensions 
already given with respect to Fig. 3 & *^QWP =60 so that p 
varies between 60' and 120', and the maximum and minimum 

vaiuesof Pare respectively 2 ? *^1.25 aud — 

■r,xon--220 i,joo + 220 

■= .83. The curve shows the variations of R plotted against 
time of reception, the observer being at As the observer 
is placed nearer and nearer to the circumference the maximum 
and minimum values of 41 become more nearly equal to iSo^ 
and zero respectively. On the other hand, as the observer 
approaches the centre of the circle the maximum and mini- 
mum values of <p approximate to 90^ . With the observer at 
the centre, >^90^ and is constant, that is to say the note 
emitted is heard with its true frequency. 

"When the variations in P are plotted against both time 
of emission and reception on the same diagram, v/e may use 
the diagram as follows. Assume it is required to find the 
varying values of R for a note emitted between any two 
points of the path, of the source, such as those corresponding 
to the points m, f, Fig. 4. Draw the dotted curve ordinates 
mfit iu ; through u draw the horizontals no, meeting the 
curve (a) at 0, v ; and draw the ordinates op, vw. Then fnp 
gives the time lag of the initial impulse and iw the time lag 
of the final impure. Thus the note emitted during the time 
mt is heard during the time pw. The ratio of the average 
frequency of the note heard to the average frequency of the 

note emitted is therefore ~ ^ and this is equal to the average 

pw 

value of R for the note under consideration. ^ is equal to 

pw 

the average height of the figure pevw, so that by obtaining 
mt and pm, estimation of the avetage height is avoided. 
When 01/ is short or nearly straight, howe\i^er, the height of 
the middle point of dJt/ may be taken as the average height. 
We have seen that with given values of F and v the value of 
R depends on 41. When <p is constant the note heard is of 
ccSistant pitch, not necessarily the pitch of the note emitted. 
In general, for to be constant when the source describes a path 
in the plane of the observer, it is of theoretical interest to 
note that the path is an equiangular or logarithmic spiral. 
From this point of \aew the circular path with the observer 
at the centre is a particular form of the spinal in which <p = 90'', 
and the straight line path passing through the observer a 
particular form of the spiral when 4/ = c? or i8o“. 

In conclusion, it should be borne in mind when comparing 
theoretical results with observed phenomena that the untrained 
ear is liable to confusion between the varying intensity of the 
note due to proximity or remoteness of the source, and the 
variation of pitch. Moreov^er, in the case of an aeroplane as 
the source, Ihe sound heard is not a simple note but contains 
a multiplicity of noises due to vibration of various parts ol 
the machine, rotation of propeller, and engine exhaust, and 
these sound componenls are seldom constant for more than 
comparatively short intervals, 

m m m m 

End of the Bristol Strike, 

Bristol aeroplane workers, to the number of betweew 
2,000 and 3,000, came out on strike on December 13th for art 
increase in wages. As a r^ult of negotiations with the 
Ministry of Munitions, the men returned to work on December 
17th, pending a further conference with the Ministry. 
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INTERNATIONAL AIRCRAFT STANDARDS, 

{Concluded from 1317.) 


3S12 — Specifications for High-Strength Steel Wife. 

General.^ — I. The general specifications, iGi, shall form, 
according to their applicability, a part of these specifications. 

Material. — ^2. The wire shcill be manufactured of either 
I.A,S.B, standard steel No, 1065, No. 1070, or No. loSo^ the 
oompositions of which are listed below. 

Manufacture.^ — ^ 3, The steel used shall be manufactured 
by the acid open-hearth process. Every reasonable precaution 
shall be taken to keep difierent heats carefully separated and 
identified throughout the rolling and drawing of the wire and 
to the final stage of inspection and shipment. 

It shall be uniformly coated With pure tin, to solder 
readily. 

Workmanship and Finish,— 4. The wire shall be cyhndri- 
cal and smooth and may show no evidence of .scrapes, splints, 
cold shuts^ rough tinning, or other defects not in accordance 
with best commercial practice. 

Physical Properties and Tests. — Tensile Test. — 5. (a) 
Samples for the tensile test shall not be less than 15 ins. 
{581 mm.) long and free from bends and kinks, lu making 
tensile tests on aircraft wire, the distance between jaws of 
testing machine, with the sample in place and before test, 
shall be 10 ins, (R54 mm,). The wire must not break at less 
than the amount specified in the attached table, which is a 
part of this specification. 

Torsion Tesi^—lp) Samples for the torsion test shall be 
straight and not less than 10 ins. (254 mm.) long. The sample 
shall be gripped by two vices S ins, (203.2 mm,) apart ^ one 
vice shall be turned uniformly at a speed not exceeding 60 re- 
volutions per minute {on the larger sizes of wire this speed 
shall be reduced sufficiently to avoid undue heating of the 
wire). One vice shall have free axial movement in either 
direction. All wire shall be required to withstand the mini- 
mum number of complete turns shown in the attached table, 
and which are calculated from the relation : 


Number of turns = 

68.6 


2,7 


diameter in inches 


diameter in millimetres. 


Bend Test.—{c) Samples for bend test shall be straight and 
not less than 10 ins. (254 mm.) long. One end of the sample 
shaii be clamped between jaws having their upper edges 
roimded with 3/16 (0,188) in. (4,76 mm.) radius. The free 
end of the wire shtdl be held loosely between two guides 
and bent 90 deg. over one jaw ; this is to be counted as one 
bend. On raising to a vertical position the count will be two 
bends. Wire shall then be bent to the other side, and so fojtb, 
alternating to fracture. The minimum number of bends 
required is stated in the attached table. 

Wrapping Test. — {d) A wrapping test is to be made on at 
least !0 per cent, of the total number of coils offered for 
inspection at one time. The wire is wrapped around its own 
diameter eight consecutive turns with a pitch substantially 
equal to the diameter of the wire and then unw^rapped, main- 
taining the free end at approximately 90 deg. with the mandrel. 
It must stand this test without fracture. Because of the 
possibility of personal error in makmg this test, failure on 
one test ts not considered conclusive, and if required to do 
so the inspector shall make at least one, but no more than two, 
additional tests on the sample of wire. If any of these tests 
are successful, the material shall be passed as satisfactory in 
this respect. 

Selection of Test Specimen, — fi, A tensile, a torsion, 
and a bend test shall be made on each end of each piece of 
coil or wire. When an individual coil of wire is to be 
divided into smaller coils to meet special requirements, it is 
snlBcient to make one test on the original coil and to cut 
and seal the small coils in the presence of the inspector. 
Dimensions and Tolerakces.— 7, (a) Ail wire for this 
purpose shall be furnished in decimal sizes corresponding to 
the American Wire Gauge (Brown and Sharpe gauge), 

ify) A permissible variation of 0.002 in. (0.051 mm.) above 
gauge on all sizes will be accepted, but no wire will be 
accepted having a variation of more than 0.0005 in, {0,01 3 mm.) 
below gauge. 

Delivery, Packing and Shipping.'— 8, {a] Wire covered 
by this specification shall be shipped in coils or bundles 
wrapped closely with a layer of plain strong paper in strips 
no less than. 3 ins. (76.2 mm.) wide and then covered with 
another wrapping of waterproof paper of an approved quality. 

(6) The size and weight of packages or coiJ shall conform to 
the following unless otherwise specified on orden : 0.072 in. 


(1.828 mm.) and larger, mean diameter of coils 22 ins, (559 
mm.), minimum weight of coil 25 lbs. (11,34 > 0,064 

(1 ,628 TXimfi and smaller, mean diameter of coih 1 2 ins, (305 
mm,), minimum weight of coil 10 lbs. (4.54 kg.). 

Tmble of PhysiceU Properties^ WeighHt and Siets. 
ENGLISH UNITS. 


American. 



Number Breakioir 

T^isile 

Wire 

Diameter 

Mmimum 

Weight iu 

bends 

strength, strength in 

GaugE. 

in indies 

torsion in 

pounds per 

llrrough 

mimmuui pounds pei 


£ ins. 

100 ft. 

90 deg. 

lbs. 

sq. la. 

6 . . 

0.162 

16 

7 .01 

S 

4,500 

Sl9,DOO 

7 - . 

0.144 

19 

5 56 

A 

3 i 7 oo 

229,000 

S . . 

0 , l 3 g 

It 

4 - 4 P 

U 

3 . 0 W 

333,000 

9 .. 

0 .114 

23 

3-50 

9 

3 , 5 PO 

244,000 

10 . . 

0,103 

x6 

2.77 

11 

1,000 

244*000 

II , . 

o,ogi 

30 

2,30 

14 

1,620 

254,000 

12 , , 

0 .oar 

33 

1.744 

If 

1^00 

252,000 


0 .072 

$9 

2.363 

31 

1,040 

255,000 

14 . . 

D .064 

4 B 

I,09f 

a# 

*30 

258,000 


0.057 

4 f 

O.S70 

at 

i6o 

259,000 

16 . . 

0.051 

33 

0.6qo 

34 

54 <^ 

364,000 

17 . . 

0.045 

60 

0.547 

<e 

425 

267,000 

jfi , * 

0 ,040 

67 

0-434 

5 * 

340 

270,000 

19 

0.036 

75 

0,344 

70 

aSo 

275 rOO* 

20 . . 

0 .032 

^5 

0,273 

85 

225 

280,000 

31 ,, 

0 .03S 


0 .216 

105 

1 71 

284,000 


METRIC UNITS. 


TeoaUe 


American 

Diameter 

Minimmn 
torsion in 

Weight 
io kilo- 

Number 
of bends 

Breaking 

strength. 

Strength, 
in kilo- 

Wire 

in milli- 

S03*2 

grams i>er 

through 

minimum 

grams per 

Gauge. 

metres. 

mm. 

lOQ m. 

90 deg. 

kilograms 

square 

6 , , 

4.115 

r6 

10*4+ 

5 

2,041 

juiUlmetie. 

954-0 

7 

3-6*5 

19 

«.2i 

6 

i, 67« 

161 ,t 

B 

3.264 

21 

6-55 

1 

1^61 

163.0 

9 . . 

2.005 

33 

.5.21 

9 

2,134 

171 -6 

3Q . , 

2.538 

26 

4. IE 

It 

9 of 

171 .i 

11 . . 

2*305 

30 

3.28 

14 

735 

17e.fr 

12 , , 

2.055 

33 

2.597 

If 

590 

177.2 

13 ■ ^ 

1,828 

37 

2 .060 

21 

47* 

179-4 

J 4 ■ 

1*628 

43 

1 .635 

n 

376^5 

181 .5 

15 .. 

r*45o 

47 

1-295 


297-6 

1S2.I 

16 . . 

1 .291 

53 

1 ,028 

34 

244-9 

185.6 

17 - - 

1.T30 

60 

0*614 

4 * 

192*8 

tS7.7 

iS . . 

1 .024 

67 

0 .646 

5« 

152-4 

i8g.8 

19 .. 

0 .9116 

75 

0 .512 

To * 

8s 1 

127. Q 

193-4 

20 . . 

o.aiiB 

85 

0 *406 

102 . 1 

196*1 

21 . . 

0 .7230 

96 

0*322 

IDS 

79.4 

199.6 


Inspection and Rejection.— 9. A tag supplied by the 
manufacturer and filled in by the Government inspector with 
ink, showing the number of the test as per his official list of 
tests, the diameter of the wire, the breaking strength, and 
torsion and bend tests, shall be attached to each coil or piece 
of wire accepted by him or by the salvage board. Such tag 
shall be sealed on the bundle with a steel wire of approved 
design and a lead seal bearing the private mark of the inspector 
doing the work. 

Chemical composition of standard carbon steels, 

PboaphoriK, Suljphuv, 

No. CarbuQ, Manganese, maiimum. maumum, 

1065 ,. ,. 0,60-0.70 o.jo-0.70 0.040 0.04s 

1070 .. ,. 0.65-0.75 0,50-0.70 0.040 0.045 

>oflo ,, 0.75-0,90 0.35-0.50 0,040 0.045 

2A"2 — Specifications for Ingot Copper. 

General. — i. The general specifications, rGi, shall form 
according to their applicability, a part of these specifications. 

Material,— 2, {a) Copper may be either lake copper 
originating on the northern peninsula of Michigan, U.S.A., 
or it may be electrically refined copper. 

Analysis. — (f?) The copper in all shapes shall have a purity 
of at least 99,880 per cent,, as determined by electrolytic 
assay, silver being counted as copper. 

Sampling, ~(c) One bar, cake, billet, ingot, or slab shall be 
taken for analysis from each lot of 5,000 lbs. (2,268 kg.) or 
less, but not more than 10 bars, cakes, billets, ingots, or slabs 
need be taken from a carload. 

Identification and Marking, — 3. All wire bars, cakes, 
slabs, and billets shall be stamped with the maker's brand and 
furnace charge mark. Ingot and ingot bars shall have a 
brand stamped or cast in, but need have no furnace charge 
mark. 

Delivery, Packing and Shipping,— 4. The refiner shall 
arrange carloads or lots so that as far as possible each shall 
contain pieces from but one furnace charge, in order to facilitate 
testing by the user. 

References : A.S,T,M. Specifi-cations B5 — 13. 

^—Specifications for Spelter. 

L, — The general specifications, iGi, ^aM form, 
according to their applicability, a part of these specifications, 

MATERiAL.-k2, (a) Under thcsc Specifications virgiu Bpcltef 
—that is, spelter made from ore or similar raw material by au 
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process of reduction a.ud dlstillatioii or by electrolysis and not: 
produced from reworked metal— is recognised in five grades, 
as follows : 

A , , . . . * . . High Grade , 

a ** . « * ♦ . . . * , , , iQtennediatc. 

C ,, .. Brasa SpecifLl. 

D ,, ,, .. ,, Selected ^ 

E . . , , , , . , , , , . » . Prime Western. 

C^mposUioH. — (b) 

A. High Grade. — The spelter shall not contain over : 

Per cent. 

Lead. . ds.o/ 

Iron 1 i . . . . . . , , . . u .01 

Ciidtaiw* - - - 4 ^ . . ♦ . . . . ti a? 

It shall be free Irum alujiiinium. The sum of the Icadf 
iron, and cadmium shall not exceed 0.10 per cent. 

B. Intermediate. — -The spelter shall not contain over ; 

per cent. 

Lead.* .. .. .. *. ,, .. ,* 0.20 

Iron .. .. .. .. .* ** .. o .o| 

Cadmium . . . . . . . . . . . * * * u * ^ 

It shall be free from alumtniuni. The sum of the lead, tron 
and cadmium shall not exceed 0.50 per cent. 

C. Brass Special. — The spelter shall not contain over^ 

Per cent , 

Lead.. ., .. .. .. .. .. 0.60 

Iron . . , . , , . . , , , , , , . . 0,05 

Cadmium .. .. ,* .. .. ,.0,50 

It shall be free from aluminium. Tlitj sum of the lead, iron 
and cadmium shall not exceed r per cent, 

D. Selected. — The spelter shall not contain over r 

Per ceil t . 

L^ad - . . . . . . . . . . . . . . . Q .So 

ttoQ . . . , . . . . . . . . , . . . o .04. 

Cadmium . , . . . . . , . , . . . . 0 . 

It shall be free from aluminium. The sum of lead, iron, 
and cadmium shall not exceed 1.25 per cent, 

E. Prime Western. — The spelter shall not cnntaicj over : 

Per cent. 

Lead . . * * * , , , . , , , , , . . i . 6o 

Iron . , , , . . . . . . . . . . , . o 

Sampling. — (c) One slab shall be taken for analysis from 
each lot of 5,000 lbs- {2,268 kg.) or less, but not more than 
10 slabs need be taken from a carload. Saw each slab com- 
pletely across from the middle of one long side to the middle 
of the other and use the sawdust as the sample ; or drill three 
9 -mm, holes along one diagonal of each slab, boring completely 
throu|rh and taking care to make fine drilling ; the holes should 
be drilled as nearly as possible at the middle and halfway 
between either end and the middle of such diagonals. Go 
over the drillings or sawings with a powerful magnet to take 
out any iron wliich may have come from the drill or saw% and 
mix the sample thoroughly. The drill or saw must be 
thoroughly cleaned before use, and no lubricant shall be 
used in either drilling or sawing. 

Identification and Markings,— 3. A brand shall be cast 
in each slab by wliich the maker and grade can be identified. 

References : A.S.T.M. Specifications Bfj- -14 reiised. 

3N2 - — SpefAficaiions for Aiangans^e Bronze Cai^iings, 

General.- — ^ i. The general specifications, iGt, shall form, 
according to their applicability, a part of these specifications. 

Material. — 2. The chemical composition shall be as follows: 
Copper, 56 to 60 per cent* ; riuc, 37 to 41 per cent, ; harden- 
ing constituents (which may include tin, iron^ manganese, 
and aluminiuiu), 3 per cent, maximum ; lead, 0,15 per cent, 
maximmi] . 

Manufacture.^ — 3. (a) The materia! must be made from 
lake or electrolytic copper according to the I.A.S.B* specifica- 
tion 2N2 and virgin spelter of A or B grade according to 
I.A.S.B. specification 2N3, 

(&) No scrap Sfiall be used, except such as may accumulate 
in the manulacttirer's plants from material of the same cora- 
position and of their own make. 

Workmanship and Finish.- — 4. Castings must be homo- 
geneous and free from shrinkage cracks, spongy spots, blow- 
holes, and foreign matter-. Any castings developing defects 
in machining must be replaced by the mamifacturer. The 
full weight of material in the original casting must be returned 
by the purchaser for each replacement. 

Physical Properties and Tests* — 5. Manganese bronze 
castings shall have the following physical properties : Mini- 
mum tensile strength, 70,000 lbs* per sq. in. (49.21 kg*/mni.^) ; 
minimum yield point, 30,000 lbs. per sq. in* (21,09 kg*/mm*’) ; 
minimum elongation, 15 per cent, in 2 ins* (50.8 mm.}. 


Selection of Test Specimen. — ^ 6. (a) The test bars 
shall be cast either on the casting, if the size will permit, or 
cm the bottom of a 3 -in* square test block sufficiently long 
to accommodate the test bar. Chilis shall not be allowed in 
casting the test bar. 

(I?) The test bars and casting shall have the heat number 
cast or stamped on the pieces* 

(ir) At least two test bars shall be cast from each heat. 

(i?) One te.st shall be made to represent each heat, but in 
case of a flaw in the test bar or a break outside of the middle 
third of the gauge length, further tests may be made on extra 
test pieces, as provided for in the foregoing paragraph* 

Dimensions and Tolerances. — 7* Ail castings must he 
true to pattern with correctly placed cores. 

3N4 — Specifications for Naval Brass or Equivalent AUoyf Bars. 

General. — i. The general specifications, iGi, shall form* 
according to their applicability, a part of these specifications. 

Use* — ' 2* The material required under this specification is 
intended primarily for airplane tumbukle barrels. 

Material. — 3. The chemical composition shall be as 
follows 1 

Per cent. 

Copper , , , . , . . . . . . . 39 tf) 63 . 

Tin . . . . . . . * . . . . . . o , 5 to 1 . 5 

Iron, maxhaum . * . . , . . . o , lo 

Lead, maxim nin *. .. .. .. ..0.3 

Zinc . . , . . . . . , . . . . . Remainder* 

Manufacture. — 4* fa) The material must be made from 
lake or electrolytic Copper according to the I.A.S.B. specifica- 
tions 2N2, and virgin spelter of A or B grade according to the 
I.A.S.B. specification 2N3. 

(6) No scrap shall be used, except such as may accumulate 
at "the manufacturer's plants from materials of the same com- 
position and of their own make. 

Workman &111F and Finish, — 5. Ail bars are to be sound. 
Straight, free from roaks, laps, cracks, twints, seams, and 
damaged cndH, and are to have a workmanlike finish* 
Physical Properties and Tests ; Tensile Test.- — 6. 


Rods from J in. (6*35 mm.) to i in. 

(25.4 mm.) inclusive, shall 

kavc^ — 

Pounds 

Kilograms 



P«r 

per 

Per 


square 

square 

1 

inch. 

nullimetre. 

cent. 

Mmirmiin t Civile 

d7,ooo 

47.10 

. . 

Minimum yi^l^ poimt 

45,000 

31,64 

* • 

Eloiig^tioo in 3 in!^. {50 .8 mm. . 


„ . 

£K 

Reduction of area 



4S 


Bending Test. — -(fc) The rods shall stand being bcnl, cold* 
through an angle of iBo deg, and to a radius equal to the 
diameter of the rod without fracture. 


Strain Tesi.~{c) The rod shall stand an immersion in an 
aqueous solution containing 100 grams of mercurous nitrate 
and 13 cu* cm. of r.42 specific gravity nitric acid per liter for 
15 minutes without cracking. 

Section of Test Specimens. — 7. (a) Bars shall be grouped 
into lots of not more than 50. Three test pieces, one for each 
of the above tests, will be cut from a bar selected by the in- 
spector from each lot or fraction thereof. 

(6) The bending-test bar wall be full size. 

(c) The strain-test bar will be at least 12 ins. (304.8 mm.) 
long, of full size, and shall be taken without bending, springing 
polishing, or any other preparation whatever. At least 9 ins* 
(228.6 mm.) of the length of this bar shall be immersed in the 
solution. 

Dimensions and Tolerances. — - 8 . Rods shall not vary 
in diameter more than the foUowing amounts : l^p to and 
including j in. (9.53 mm*), plus or minus 0.0015 in. {0.038 mm*); 
from t in. (9,53 mm.) to and including i in. (25.4 mm*), plus 
or minus 0.0030 in. {0.0076 mm,). 

Delivery, Packing and Shipfing.“9 . (a) Hods and bars 
when ordered to any length will be furnished in stock lengths* 
unless it is specifically required that lengths be exact. 

(&) Stock lengths will be as follows : When ordered In 
12-ft. (3-66 m.) lengths, no lengths less than S ft. (2.44 m ) ; 
when ordered in lo-ft* {3*05 m.) lengths, no lengths less than 
S ft. (2.44 m.) : when ordered in 8-ft (2.44 m.) lengths, no 
lengths less than 6 ft, (1*83 m.) ; when ordered in 6Tt. (1.83 m-) 
len^hs, no lengths less than 4 ft (1,22- m.). 

(c) V^en ordered to the lengths given above, the wei^t 
of lengths less than length ordered shall not exceed 40 per 
cent, of any one shipment. 

(To he continued.) 
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To Readers — One and AH. \ accepted will be paid for ; a high literary standard of writing 

The Editor of " Fught " will at all times be pleased to is not essential : it is the facts which matter* Practical 

consider original articles (illustrated or otherwise) on subjects explanatory articles are most acceptable. Diagrains and 

directly or indirBCtly s^ed with aviation* AH articles similar illustrations need only be rough sketches, if necessary. 
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If V i<5 in miles per honr and g taken as 32.2 

2 X 88„ 


Suppose in Fig. i an aeroplane at A wishes to drop bombs 
on a building at C, also that it is travelling at v miles per 
hour, and at h feet above target, F rom elementary meclianica 1 
piindples, and Newton's Laws, the bomb when released at ^ 
will move along a parabolic curve, A P C, and the time t 
seconds taken to fall through h feet will equal the time taken 
to travel 5 feet — the horizontal distance the machine is from 
the. target C, Now if A is the correct point for release, we 
can find from the above particulars, the angle which will 
enable us evenually to know exactly when to drop the bomb. 


This equation contains only two unknowns, v and A, hence 
the point A is known when the height and velocity of 
machine are known ; the sighting apparatus is set beforehand 
to the angle e, which causes the target to appear in sights 
when machine is at A. 

In actual practice, the values of A and v arc subject to 
considerable variations, and are not easy to find. The aneroid 
barometer, at present, has to be relied upon for A, the height 
of target above sea level being deducted from height of maclme 
above sea level read. In a deliberately planned raid, this is 


a simple matter with a good contour map. The value of v is 
much more difficult to find, owing chiefly to effects of the 
wind, which not only reduces or increases speed of aeroplane, 
but continueB to act on bomb when fallhag, causing it to 
deviate from the theoretical — and easily calculated — path. 
The methoil used on the t^thas " with the " Goerz sightcr " 
is ingenious, and deserves much attention and many practical 
trials. It IS explained brlow. 

To obtain the actual^ vi-iocity of aeroplane relative to the 
earth, sight an object in line of flight through sight tube and 
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timc'it from the moment when sighted to the moment when 
vertically underneath, measuring the angle turned through by 
the tube. In Fig. 2, let 

i = height of machine in feet. 

5 >= horizontal distance between machine and object in feet. 

angle in degrees which tube turns through- 
V velocity of machine relative to earth in m.p.h* 
i ^time taken in seconds. 


Then 

But 


s 60 

tr M X ^ 

i 88 
s - A tan 
_ 60 h tan 
“ 88 ^ 


0.682 . ^ 


k tan ^ 

r 

If a standard angle of 36“ 10^ were always taken for we 
have : — 

h X 0.734 


V — 0*632 

h 


i 


. V = 


21 


(b) 


The difficulty of filling in and working out the values of 
equations (a) and (6) with diSerent sets of values, can be got 
rid of either by using a graph, a table, or a slide rule. It is 
not difficult to arrange a slide rule on which the unknowns can 
be read instantly with one setting. The latter method has the 
advantage — if its use is practicable when flying — that any 
combination of the unknowns can be solved instantly I 

The principle of a suitable ruler is the same as that of the 
standard Mannheim t3rpe* The scales are arranged as in 
Figs, 3 and 4 on the front and back face respectively. 


Front face for solvi ng B tan 


-( o .366~. 


Then B = tan“ * 


Scale A on bottom edge of top strip of ruler is a scale of 
degrees. 

Scale B on bottom edge of middle strip of ruler — ^tbe slide — 
is a scale of heights in feet. 

Scale C on top edge of bottom strip of ruler is a scale of 
velocities in m.p.h. 

To work ruler, suppose for example 
u— 90 m.p.h. and h =2,000 feet. 

To V, t.ff. 90 on scale C, set h, i.e. 2 ,000 on scale and read 

over index on scale A. 6 = 36^“ approx. 

The method of calibrating the rule is as follows. Scale B 
is half the length of C, and therefore the heights, although 
marked as h feet, represent actually feet. The first 
operation therefore divides v by The multiplication 

of this fraction by factor ,366 is done by placing scale A — 
before being marked into degrees — ,366 units to the left. 

Back face, for solving ^ ~ , 

Scale A on bottom edge of top strip of ruler is a scale of 
velocities in m.p.h. 

Scale B on bottom edge of middle strip of ruler — sbde — 'is 
a scale of seconds. 

Scale C on top edge of bottom strip of ruler is a scale of 
height h in feet. 

To work ruler, suppose for example — 

A = 5,100 feet and / — 30 secs. 

Set 30 on B to 5,100 on C and over index on.^ read 85 m.p.h* 
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The calibrating is executed by making all scales the sam 2 

h A ' 

length, thus the value of — in the equation v = — -is given 

f 2^ 

under 10 on scale S and also scale A . Uivision by 3 is made 
by placing indices .3010 units (of the slide) to left before 
being marked with numerals, A very suitable unit for the 
scales is 2 cms. ; this brings the total length to about 8 inches, 
a very convenient size, 

Description of the actual sighting and dropping apparatus 
has been so far purposely avoided, as it is hoped that the 
reader has for himself, by this time, got a fair idea of their 
nature and functions. 

No special dropping mechanism is required, but it is essential 
that the axes of the bombs are perpendicular to the normal 
flying axis of the aircraft, and immediately under the pivot of 
the sighting tube. 

To ensure that the machine is flying in the plane of its 
normal flying axis^ the pilot must be provided with a service^ 
aWe spirit level, placed horizontally with this plane. 

The sighting apparatus must be in the nature of a telescope, 
capable of being rotated clockwise through 90®, t.e.. from 
horizontal to vertical position. The angle of the line of sight 
to the vertical — angles fl and ^^must be indicated on a dial 
or graduated ring. An alternative arrangement is the rotating 
prism and universally jointed sighting tube, of the " Goerz 
Range Finder/' 

For calculating the value of i; it is obvious that a stop 
watch synchronised with the turning motion of the standard 
angle — suggested 36* ro' — ^would be an advantage ; otherwise 
it ivoiild be necessary to time the angular rotation by hand. 
In any case, timing mechanism must be included to complete 
the whole apparatus. 

Here is another opportune moment, to point out the field 
for an ingenious instrument maker. If, for instance, it were 
possible to read the angles ^ and and the time t secs, with- 
out rc-moring the eye from the eyepiece, it would save time 
and increase the accuracy of the results. 

Appiicalion, — Having described generally the main details, 
it will be as well to follow through ivith the exact procedure 
on a deliberately planned raid. As a precaution beforehand, 
the state of the atmosphere is taken and approximate height 
of flight decided upon. From a contour map the height above 
sea level of objective is taken, which will be deducted from 
height read on aneroid some time before reacliing target, thus 
gi\dng value of A. The next thing to do is to calculate the 
\ alue of V, to do which the pilot will first steady the machine 
as much as possible, keeping it flying straight ahead and in its 
natural flying plane. The observer %vili next sight a distant 
object in front, and keep it in view until perpendicularly 
under machine, recording time in seconds taken, and angle 
sight tube has turned through ; from these values v is cal- 
culated by equation. With tliis value of v angle of release 
0"^ is calculated by equation a, and sighting tube adjusted to 
it and locked. 

The machine will now be approaching target, which will — 
providing that a straight course has been kept — app ar in 
sighting tube. Tliis is the moment for releasing the bomb. 
In the Goerz Sighter " this right and left or third motion 
of direction, is corrected by universally jointing the range 
finder, and making the rotation caused by machine turning 
to right or left be indicated to the pilot by a sensitive electro- 
galvanometer. It is very obvious that, before it can be said 
how useful these apparatus will be to aviation as a science, 
many practical experiments must be carried out, and this 
together with the perfecting of the instruments and the 
finding out of the necessary corrections for wind and drift, 
are problems left to the practical man. 
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Gerynan Bomb Factory Destroyed, 

According to the Svenska Dagbiadei, a big ammunition 
factory, which mainly mamifacturf d b tnb:^ for tht‘ use of 
Zepp lins and aeroplants, has betn blf wn up near Kiel. 
All the factory buildings, as wi II as 1hi railway station, close 
to whichthiy stood, are ^aidtohavi bs en burnt to the ground 
and the railway line destroyed to a lengih of several hundred 
yards. A number of peopie wfrf killtd. 

An Explosion at Fried richsbafen. 

A MESSAGE from Zurich states ihat an explosion occurred 
on December 14th at the Zeppelin works at Ftledrichshafcn, 
as the RNult of an accumulation of gas becoming ignited. 
A numbor of persons were injured . 

Poisonous Soup from Haiders* 

A MESSAGE from the Daily Mail correspondent in Paris 
states that during the last air raid on Calais the Germans 


dropped not only roo b^mbs but also a number of small packets 
b aring an inscription in English to the iSct that th^y con- 
tained soup powder. Din ct ions wtre givfn to dissolvt the 
powder in cold water and then to add a pint of b filing liquid, 
Analysis has shown that the pack ts contain an extremely 
violent poison, and the Temps states that all the families 
who took the soup have died. In Eastern France a numb r of 
childrt n have b tn kilkd by poisoned sweets and explosive 
pencil-cases dropped from at roplan« s. 

Demand for Aeroplane Workers. 

Duktkg th hi. aring of a cast b..fore the Russian Tributial, 
at Caxton Hall, on Decemb.-r iith. Sir Edward Smith, who 
presided, refirnd to the big dt mand for skilli d workers in 
aircraft factories. He knew that in one factory, which now 
employed 2 ,0^)0 men, it was proposed to increase the number 
to 3iOoo in the next six months. 
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FORESIGHT.— TWENTY-FOUR YEARS AGO. 

A good many with the flimsiest justification are so anxious to announce what they prophesied in the days that have 
gone, that the ioUoWing forecast of aerial Warfare, by Colonel (then Major) j. D. Fullerton, contributed to the " Opera- 

lions of the Division of Military Engineering/* Chicago Exposition, lSg3— note the year— will be found more than usually 
interesting. 

SOME REMARKS ON AERIAL WARFARE, 

By Major J. D. FULLERTON, R.E. 

1. Aerial War fan now Possible.— Recent investigations in lifted, and consequently it is not necessary to build specially 
aeronautical science seem to point to the fact that in the light engines for use with them. 

near future a new' and hitherto untried branch of the art of The advantages of flying machines are : First, very high 
war will have to be taken into consideration by the com- speed, and consequently less vulnerability. Second, the 

batants in future campaigns. - higher the speed the less the j^ower required to drive the 

A large navigable balloon has sailed through tlie air with machine (within certain limits). Third, an opposing wind is 

fair success, improved ones are in progress, and some of the an advantage, as it incTeases the lifting poiver, while a 

ablest engineers in the world are now^ at work at flying following wind is not disadvantageous if the machine is 

machines, which give every reasonable promise of solving the travelling faster than the wind. 

long-tried-for problem---the problem of aerial flight. It The disadvantages are : First, it is necessary to move at a 
should be especially noticed that the recent experiments and high rate of speed in order to keep up in the air. Second, the 

investigations have been carried out with a skill and care danger in case the aeroplane is destroyed {mere stoppage of 

hitherto unknown in aeronautical science and that it is onl>- machinery would not be dangerous). Third, the risk of 

of comparatively late years that the resource.^ of science have carrying steam or gas engines in the air. Fourth, the difliculty 

been such as to enable these experiments, most of which of makmg accurate shooting w'hen moving at high speeds, 

require exceedingly delicate and accurate recording instni 6: Armament of Airships.— The armament of any class of 

inents, to be carried ouU airship is of tw'o kinds, (i) That required for use against 

2. Desirable io examine ike Effect on the Art of War. — -It other airships ■ (2) that used to fire at objects on the earth 

iieemEi desirable to examine the probable eliect of a, satis- or sea. The ai moment for use against other airships will 
factory solution of the problem of flight on the art of war, probably be of a light pattern for two reasons. In the first, 
because recent history shows that eveiy new disco very" likely it is not likety that any very large airships will bo built and 
to increase the powTr of nations is eagerlj^ adopted by the consequently heavy guns could not be carried. Again, it is 
navies and armies of tlie present day. Steam has levolu- of the greatest importance to have only a moderate shock ox 

t ionised naval Warfare, the telegraph has considerably altered recoil, otherwise the machine itself might be injured or shaken 

by land, and there can be no doubt that successful air- when the gun is fired. Probably therefore some light 

ships will in the future cause as great a revolution in the art iiattem of quick-firing gun will be used and the gunners will 
of war as the discovery of gunpowder did in the past. have to be specially practised in time of peace in firing at 

3. Classes of Aerial Ships likely to be Used. — Aerial shipn marks while moving at a high rate of speed. The guns used 

may be divided into two distinct classes, vi^., (a) navigable for firing downwards need only be of very small calibre with 

balloons, or machines lighter than the air ; (2>) flying small propelling power as the force of gravity acts with the 

machines, or macliines heavier than the air. The chief shells. Probably some form of pneumatic ^n worked by 

characteristic of the former being that the weight is lifted compressed air or explosive gas will be used. As regards the 

by the gas in the envelope, w'^hile in the case of the^ latter* projectiles the long cylindrical type will be adopted, heavily 

lifting power is obtained from the resistance of the air when weighted with powerful explosives, 

the machine is moving at a high speed. 7. Aerial Warfare as Affecting War by Sea.~It will be 

4. Navigable Ballootis. — The beat form of navigable balloons readily acknowiedged that existing navies are quite incapable 

seems to be a fish-shaped envelope, underneath which is of fighting against the airships described above ; in fact it 
slung by netting the car containing the machinery, pas- ia no exaggeration to say that a good airship could destroy 
sengers, armament, &c. “La France,” the balloon con- the best fleet now afloat "in an hour with ease and safety to 
^itmcted by the French Government, w^as of this type, the itself. What the type of sea s^p will be in the future it i.s 
Lmvelope being 165 ft. long, about 23 ft. in diameterp total difificult to say, but it is plain that considerable alterations 
weight lifted about 4,000 lbs. The prapeiling machinery will have to be made in naval design and policy and that the 

consisted of a screw-propeller in front of the airship, vrorked introduction of airships will materially afifect the pcsitkn 

by an electric motor. A speed of about 15 miles per hour of those nations which depend for their defence chiefly on 
was attained on a calm day. In future steam or gas engines navies. 

will probably be used instead of the “ La France ” t5me 8, Aerial Warjare as Affecting U'iatr by Land. — In War by 

tjf motor as electricity is not at present light enough for land one great advantage to the side which possesses the best 
aerial work. The new^ navigable balloon now being con- airships will be the power of reconnoitring and ascertaining 
structed by the French Government is an improved and the position and movements of the enemy. With machines 
larger ” La France,” and it is hoped to attain a speed of capable of mo\dng at the rate of 90 to 100 miles per hour, 
about 25 miles per hour in a calm . The advantages of far more extended reconnaissances will be possible and infor- 
navigable balloons are : First, that since the gas takes the mation will be tron-smitted far quicker. On the battlefield 
weight, only propelling power has to be provided. Second, artillery and cavalry will be tile chief sufiferers while extended 
that any convenient speed cam be adopted, while travelling order must be generally adopted by all arms. Fortresses 
through the air, and it is possible to stand still. will still be of value, but the principles of their construction 

The disadvantages are : First, the envelope, on which will have to be consideiably altered, substantial head and 
everything depends, is very fragile. Second, no very great gun cover being the first consideration. 

speed can be obtained i probably 30 miles an hour in a dead 9. Warfare in the Air . — Of 'warfare in the air, vii., airship 

calm is the maximum as far as can be seen at present. Third, versus airship, it is difficult to wite. Probably the general 

the risk of setting fire to the envelope if a steam or gas engine lines of action will be similar to those of naval 'W'arfare, but 
is used. Fourth, the difficulty of driving the machine far higher speeds \rill be used. The flymg machines will no 
against the wind. Fifth, unwieldiness in bad w^eather. doubt be far superior to the navigable baboons. 

5. Flying Machines.- — At present no full -sized flying 10. Tl^ar in tlie Future. — M’ars in tlie future will probably 
niachine has succeeded in leaving the earth, but several pro- commence with severe fighting in the air, the vdetor follo'wing 
niising machines are in course of construction. A very up his successes with sea and land attacks (aided by air' 
general type is that adopted by Mr. Maxim, the %vell'kQowTi ships) whenever possible. 

inventor. It consists of a large aeroplane, underneath wMch But the chief \York will be done in the air, and the arrival 
is hung a car containing passengers, engines, armament, &c, of the aerial fleet over the enemy's capital wib probably 

The machine, when starting, is run along a sort of railway conclude the campaign . 
line, the air pressure on the aeroplane lifting it up when a it. Summary. — To sum up 

certain speed is attained. Very high speeds are expected First. —It seems quite probable that in the near future 

from these machines, and go to 100 miles per hour does not aerial wurfarc will have to be counted upon, 
appear to be an unreasonable estimate of their rate of Second.— This will, practically speaking, revolutionise the 

travelling. art of Wai’. 

Another typo of machine is that invented by Mr. Phillips, Third. — Owing to the high rate of speed, which airships will 

who uses a ” sustained ” or " aero-surface ” in shape like a attain, it vnW be necessary for all nations to maintain them- 
Venetian blind, but having curved instead of plain slats, selves ready for wnr at very short notice. 

The advantage of this type is that very' heaV^' \veights can be Fourth. — The nation^ most affected by the introduction of 
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aerial warfare will be those who depend for their defence upon 
navies. 

Fifth. — As the aerial ships will be» comparatively speaking, 
inexpensive, the smaller nations w*ill be able to equip them- 
selves with them. 

Sixth. — Owing to the possibility of war at very short notice 
a larger proportion of a nation will iiave to be kept under 
arms. 

Seventh,— Warfare by sea or land -will only be possible 
when a nation has the command of the air. 

Colonel Fullerton's foresight was further emphasised in 
the following letter Which he sent to the Royal Engineers^ 
Journal in August, 1896 

With reference to Colonel Lewis's letter and other corres- 
pondence which has recently appeared in your columns on 
" Aerial Warfare " I venture to add a fev^" notes on some 
points of general interest. 

1. Rectmnoiiring Hovering ” is possible, but 

cannot be trusted to, as it depends upon the strength and 
direction of the wind. It will, however, be just as convenient 
for purposes of observation if the machine slackens speed 
and moves above the object to be observed in circles or 
gently descending spirals. This can be done quite well, 

2, Firing at Objects on Sea or Land machine 

Weighed about ten tons, and he expected to carry some tw^o 
tons of explosives, stores, &c. This is no doubt a small 
amount, but as the number of airships would be large the 
total amount of explosives available would be considerable. 
The fire would be from some kind of gun, and as nearly 
vertical as possible, " fair-shaped " shells bemg used. Such 
shells would have very considerable striking velocity, even 
if only dropped, and they could easily be fired so as to have a 
striking velocity of some thousand feet per second, “ Aiming 
would not be so difficult as is generally supposed, as a ship 
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or fort forms a very large target, w^hile the range, say a height 
of 4x500 ft, per 1,500 yards, would be small. The very gi eat 
advantage of liaving the forces of gravity acting in favour 
o€ the gun instead of against it is, 1 think, hardly appre- 
ciated, 

3. Fire at other Airships . — The conditions in this case would 
be veiy similar to those of naval warfare, except that the 
speeds would be considerably greater, and that the constant 
variations of the positions of the airships in a vertical plane 
would add considerably to the difficulties of the firers. No 
doubt It Would be a great advantage to have the “ upper 
position,’' but light guns could be mounted above the aero- 
surface. and thus to a certain extent neutraJise this ad\utitage. 

4. Fire from Ships or from the Ground at Airships . — No 
doubt all sorts of strange guns w'-ill be invented for hitting 
airships, but the dif&cuities do not lie so much with the 
guns as with the gunners. The airship painted lead colour, 
so as to be almost invisible in average weather, will ofier a 
very small target, and its speed will be such as to render 
taking aim by no means an easy matter. Cloudy rain}^ 
weather will also be an advantge to the airship, as it will 
enable it to appear and disappear with great rapidity, thus 
considerably increasing the difficulty ol taking ^im at it, 

5. " Dropping ” Firing " Shells . — do not quite 

agree with Major Moore on this point, as unless the shells 
were very heavy, they would not hav'e sufficient striking 
energy for use against ships, Ol course, against troops in 
close formation (especially cavalry and artillery) almost any 
method of dropping or firing shells would be highly efective, 

6. Firing at a Five^acre Field. ^Sxich a field is equivalenl 
to a target 350 yards long by 70 yards wide ; at a height of 
4,500 ft, there would be no difficulty in hitting it (or a very 
considerably smaller target), shot after shot, with the greatest 
case. 
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By W. H, DINKS, 

The ordinary data that are observed at a meteorological 
station are the following : — The temperature, the barometric 
pressure, the humidity, the rainfall, and the strength and 
direction of the wind. These elements are recorded at many 
staTiojis by automatic instruments, at other stations eye 
observation? are made at stated hours each day, an that there 
h at thepreseut Lime a vast accumuiaied mass oi inforinatlou, 
more indeed than some think is needful, and the mean value 
of any of these elements at any time of the day or year and 
in any part of the British Isles is fairly well known, Observ^a- 
tions are also made of the current phenomena such as fogs, 
thxmderstorms. snow, &c, 

I propose to take these data in order and consider their 
bearing upon aviation. They are readily obtainable at the 
time and place of starting, but the aviator requires them for 
the height up to which he proposes to fly and for the future 
time during which he is to remain in the air. 

The Temperature .^ — The temperature of the air is not of 
itself, perhaps, of very great importance, though the cooling 
of the engine and the comfort of the airmen depend upon it 
to some extent, but the temperature has more efiect upon 
the density of the air than any atlier element, except the 
pressure, and since the lifting power of the machiue for the 
same sj>eed varies as the density, and also a correct measure 
of the height depends upon it, it is necessary to discuss first 
the conditions that usually prevail with regard to tempera- 
ture. 

It is and has been for long past perfectly well known that 
an increasing height is in general accompanied by a falling 
temperature. Even in the Tropics it is possible to reach 
the level of perpetual snow on the mountains ; and in 
Scotland, although none of the mountains are high enough 
to reach the snow line, yet in many places the winter drifts 
do not entirely melt, so that snow may always be fonnd. 

The reason for thi.s decrease of temperature is fairly simple. 
As air comes under the decreased pressure of a higher level 
it expands, and expanding air is cooled by its own expansion. 
The converse process is apparent to a person using a bicycle 
pump, the air has to be compressed to be driven into the tyre, 
the compression occurs in the lower part of the barrel, which 
in consequence may become too hot to touch. The whole 
process is known as dynamic heating and cooling and to it 
chiefly the fall of temperature with height is due, although 
some small part of the effect may be due to the laws of radia- 
tion. The fact that the upper layers of air are nearer the 
sun is sometimes brought into the discussion of this question. 

• Paper reaSd bef^^ the Aeronautical Society of Great BritolaoEi Wedu^dayt 

December stb, tgif. 
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It seems almost superfluous to point out that the few miles 
difference of distance is utterly insignificant in comparison 
with the distance of the sun, viz,, ninety million miles. 

The foUowing figures give a general idea of the fall of 
temperature with height. Like all other figures given in 
this paper, unless the contrary is expressly stated, they refer 
to England, and more pat lieu larly to tlie South-East of 
England, but they will hold without much error for latitude 
50* 16 55° N. 

Table 1 . 

Height, Temperature. 

wmwm a T-N j -T. A n T._» 


Kilometres. 

Feet. 

]an. 

April. 

July. 

Oct. 

Surface 

. , 

276 

82 

89 

83 

I 


3.381 

7 ^ 

76 

83 

79 

2 


6,562 

67 

70 

78 

75 

.3 


9.843 

63 


73 

70 

4 


13.134 

57 

59 

67 

64 

5 


16,405 

50 

52 

61 

5B 

6 


19,686 

43 

46 

55 

51 

7 


22,967 

37 

39 

47 

45 

S 


26,248 

30 

32 

41 

38 

9 


29,529 

24 

26 

34 

3 r 

10 


32^10 

20 

22 

26 

24 

II 


35iO0i 

17 

T 9 

22 

20 

1 2 


39 i 372 

17 

20 

22 

19 

13 


42,653 

16 

2X 

23 

18 

14 

• > 

45,934 

16 

21 

22 

17 

The 

temperatures are 

given 

for a reason subsequently 

explained in absolute measure, C,, with the fiist 

2 omitted. 

On this scale 273 is the freezing point. 50“ 

F. corresponds to 

283“. - 

4“ F. 

to 253”, - 

- 40“ F. 

to 333“, 

an d - 

- 67" R to 


2lS“, 

The fall of temperature for a given height is called the 
temperature gradient ; but inasmuch as the term " gradient " 
is so commoSy applied to changes occurring in a horizontal 
direction it seemed better to avoid the term to denote a 
change in the vertical direction, and hence ** lapse rate " 
has been suggested. The lapse rate is usually measured in 
degrees Centigrade per kilometre because the observations 
have very largely been made in connection with an inter- 
national scheme and uniformity of units is essential, A rate 
of 10" C. per krm is eqnivalent to 5*49“ F, per 1,000 ft. 

The case when the temperature rises instead of falls with 
increasing height is called an inversion ; inversions are 
common in the lower strata, and the fall of temperature 
nearly always ends with some sort of an inversion at a height 
between S and 13 kms. (5 and 8 miles). 

Broadly speaking, the average lapse rate up to 30,000 ft., 
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th^ only part of the atmosphere with which we are concerned, 
is the same all the world over, so far we know, excepting 
where the temperature is very low, as it is in Canada, Siberia, 
&c., in the winter. Ver^" low temperatures with calm and 
a clear sky nearly always, perhaps always, have an inversion 
ov^er them, so that although the ■winter temperature in 
Russia is much below that in England at 6,000 ft. the 
difference is not nearly so large. But near the equator 
the lapse rate for the first few kiiometres is about 5^ per km,, 
increasing to f or rather over at higher levels just as in 
England, but it is curious that over the Tropical regions 
the fall is continued to a much higher level to 16 or so instead 
of to 10.5 km. as over England, with the result that the 
lowest natural temperatures ever registered have been found 
at a height of to miles over the equator. There are not 
enough observations to give a very accurate mean value, but 
it is about ^80^ C, whereas over England it is -53’' C. 

The values in the table are for England. The annual 
range that we have at the surface is seen to extend upwards 
to about lo to II kms., say 7 miles, or 35,000 ft. The times 
of the lowest and highest temperature in the South-East of 
England at the surface occur in January and July, but 
above some 5,000 ft. these dates occur about a month later. 
Thus, other things being equal, the temperature decreases 
with height more rapidly in the spring than in the autumn 
months. The difference, however, is not great enough to be 
of much practical importance. 

The daily range of temperature is quite small at a few 
thousand feet above the earth's surface, as indeed it is also 
over the sea, but it is large at inland stations in clear weather 
near the ground. The lapse rate in the first few thousand 
feet is therefore very dependent on the time of day. About 
sunrise in calm dear weather there will nearly alw^ays be an 
inversion in the first thousand feet, so that an aviator will 
rise quickly into warmer air. On the other hand, on a sunny 
afternoon in late spring or summer the fall of temperature for 
3,000 ft., perhaps for 5,000 or 6,000 ft., will be as great as the 
conditions of equilibrium per unit. This rate, known briefly 
as the " dry adiabatic it refers onlj’' to air in which clouds 
are not being formed — is i“C. per 100 metres, or i"" F. per 
190 ft. 

The lapse rate also depends upon the height of the baro- 
meter, being much greater in the lower strata when the baro- 
meter is low than when it is high. With a deep cyclonic 
depression, barometer 39*00 at mean sra level, the probable 
tompBiature at 7 km, height (33,000 ft.) is — 39 C,, whereas 
With an anti -cyclone, barometer 30.30, it is probably — 27'’, 
a difference of C. (21 .6“ F*), about equal to the difference 
between January and July, With a low barometer the 
lapse rate is large up to say 9 km., but ceases there, with a 
high barometer the lapse rate is small up to 5 kms., there is 
in most cases an inversion somewhere under 6,000 ft., but the 
fall of temperature is continued to say 12 kms., or maybe 
13 kms., with the result that the upper part of the atmosphere, 
a part far beyond the reach of any aeroplane, is much colder 
over the anti -cyclone than over the cyclone* ' 

An inversion of temperature is found* too* I believe invari- 
ably. over a certain type of stratus cloud. At least* on every 
occasion on Which 1 have succeeded by means of kites or bah 
loons in getting an observation, an inversion has been found. 
An inversion is not, however, present over every cloud sheet* 
The type of cloud I mean is a thin cloud, generally with 
gaps in it* which permit stars or the mpon near the zenith to 
be seen, but do not permit the -winter sun* on account of its 
low altitude, to be seen. Tt is common in winter when the 
barometer is high. 

The Baromeirtc Pressure and ilte Densiiy. — The aviator is 
affected by the barometric pressure in many ways. The 
density on which the lift exerted on the wings of his machine 
depends is proportional to it, the running of his engine is 
influenced by it, and bis aneroid which purports to show him 
his height, although the scale may be marked in feet, really 
shows him the pressure and nothing else. His speed indi- 
cator also depends on it. 

The direction and strength of the upper wind depend upon 
the distribution of pressure, but this matter wiD be con- 
sidered under the heading ” Wind,*' 

The baiometric piessuxe is simply the weight of the over- 
lying air. The air consists of a mixture of various permanent 
gases, the proportions in which these gsaes are mixed being 
constant, together with a certain quantity of water vapour, 
the proportion of which to the whole is very variable. ^ But 
the actual percentage of water vapour in the air in these lati- 
tudes is small and its- effect upon the density is trifling, and 
we may in this connection neglect it without serious error. 

The average barometric pressure at sea level is about rj 
lbs. on each square inch* which means that if we take a column 


of air of I sq. in, cross section reaching up from sea level to 
the top of the atmosphere the air in such a column Will weigh 
15 lbs. At greater heights the overlying column is of course 
shorter and therefore of less weight, and the problem of 
determining the height of an aeroplane is that of knowing 
what weight of air corresponds to a given length of air column. 
The alt meter, as previously stated, measures only the pressure, 
and the difference of pressure must be translated into length 
of air column. This would be easy enough if only the same 
length of column always corresponded to the same difference 
of pressure, but this is not the case. 

What is actually done is to assume certain definite condi- 
tions* but these conditions are not always found* aiid -when 
the^'- are not found a correction is required , 

This Tvas of soifie importance in days when an acute com- 
petition to attain the maximum height was iu progress. As 
Captain Tizard pointed out, the real test is to reach the 
lowest density and the same density is not aiw^ays found at 
the same height* But the public understand what is meant 
by height, but not what is meant by density* and therefore 
the competition to hold the record for height is likely to 
continue. 

For convenience of reference the formula connecting tlie 
pressure and the height and the simple principles on which 
it rests are set out below. 

The pressure* temperature* and volume of a definite 
quantity of the atmosphere are connected by the equation 
PV/T equals a constant, where P is the pressuie* V the 
volume, and T the temperature on the absolute scale* This 
is an experimental fact and is commonly known as the gas 
equation. If -we prefer to measure temperature on the 
Centigrade or Fahrenheit scale for T we must ivritc 273 -f f, 
Where t is the temperature Centigrade, or 455 + f, where i 
is measured in degrees F. The gas equation is of such con- 
stant use in theoretical meteorolog}' and in ph5^ics and it is 
so much more convenient to have a single term T to deal 
with than a compound term like 273 t, that it is becoming 
usual to measure and record temperatures in the absolute 
.scale. 

The density of a body is its mass divided by its volume. 
Since in the gas equation we are considering the changes of 
pressure* &c., of a definite amount or mass or air, if We 
introduce the density (D) instead of the volume* since D - 
M/\^, the equation takes the form P/DT - a ronstant. 

That is Llie density of a gas varies diiecUy us the pressuri* 
and inversely as the absolute temperature. At the surface 
vaiiations of pressure to the extent of 4 per cent, below and 
2 per cent, above its mean may easily occur ; and variations of 
temperature over the range 20'' to So" F** giving 6 per cent, 
on either side, may equally well occur. It so happens that 
very higli temperatures and low heights of the barometer 
do not occur simultaneously* Ijut v-ariations of density to the 
extent of S per cent, from the mean on either side are not 
impossible. The variations of density at heights above 
5,Doo ft. are very much smaller ; this is because it is the 
general rule that from that height upward lo 30,000 ft. high 
pressures and high temperatures occur together and con- 
versely, so that the two causes of variation act in opposite 
ways and partly cancel each other out. 

Since in an aeroplane the pressure can be got with fair 
accuracy from an aneroid and the temperature from a ther- 
mometer the densitj'' can be determined* A knowledge of 
the density is necessary before the proper correction can be 
applied to the speed indicator, the indications of which 
depend directly on the density. 

To obtain the true height is much more difficult and 
requires a knowledge of the temperature not only at the 
point, but at each step of height upward from the ground. 
The formula connecting pressure and height is obtained thus* 
If we consider a height h above sea level the difference in 
pressure betw*een sea level and the height h is the weight of 
the intervening column of air. This -weight is proportional 
to the density—that is, as shown above, it is proportional 
to the pressure and inversely proportional to the absolute 
temperature. But neither the pressure nor the temperature 
is the same at the top and bottom, and we must therefore 
calculate the height by steps, taking h so small that we may 
without appreciable error use the mean value of V and T 
over the column. If we assume T constant We can take 
account of the variation of P and obtain an exact formula 
thus : — 

Consider a column of air of cross section A at the bottom 
of which the picture is P, Then ascend a very small height 

to a point where the pressuxe is P — JP, The whole 
pressure on the bottom is AP and the whole pressure on the 
section at the height Sh is A (P — 5 P). The difference AffP 
is the weight of air in the length SA of the column. The 
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weight equals the mass x accelemtion due to gravity, and 
the mass is the volume x the dejisity. The volume is 
A X thf hence « ASP gDAS^. The density equals AP/T 
where A is some constant. ^ ♦ 

P 

Hence ^ SP = fA SA 


Integrating 


>=gA^SA 
_ T nP 
gh P‘ 

logf P + a constant. 


Let A be measured from sea level at which the pressure is 
P,, then to determine the constant we have A — o iVhen 
P - P,. 

i - T p„ . log, P) ^ log, (T). 

We can change to common logarithms by dividing by 
a - 3026, hence, h « piT log Pu/P when /a is a constant dependent 
on the units in which h is measured. In feet h 221 . 13 
T log P*»/B, and it will be seen that as the ratio of the pressures 
only is involved the unit in which they are expressed is 
immaterial. As an examplei suppose there is a uniform 
temperature of 50^ F. which is equivalent to 283'' A, and 
that the barometer stands at 30 ins., to find the height at- 
which we have the barometer at 27 ins. we have— 
h » 221.13 X 2S3 X log. I. mil -= 2,863 ft. 

When integrating to obtain equation (i) it was assumed 
that T was constant, but in actual practice the temperature 
is arbitrary, and bears no fixed relationship to the pressure. 
For the actual conditions therefore (i) is not rigorously 
exact, but the error will be inappreciable, not more than 
1 ft. in a thousand, if the mean temperature of the column 
be used and if h does not exceed 10,000 ft. For heights of 
the order of 30,000 ft. the error, even if the correct mean 
temperature be used, may reach nearly i per cent. Hence, 
for great heights the only way is to proceed by steps, deter- 
mine the pressnre at, say, 10,000 ft., and then use that for 
the starting point for the next 10,000, and so on. 

In the '' Computor's Handbook,'^ published by the Meteoro- 
logical Office, tables are given showing the factor for all 
temperatures between 200 and 300 A, by which the pressure 
at any height must be multiplied in order to obtain the 
pressure at the point i kilom. higher. The effect of the 
humidity and the variation of gravity is also shovm. 

In equation (i), if A is put equal to 1,000 ft., the ratio 
P/Pfl for any assigned value of T is readily attained. The 
v^ues for a few temperatures are shown below, and by 
multiplying the pressure at any height by the given factor 
the pressure 1,000 ft. higher is obtained 

Temperature : 

200 210 230 230 240 250 260 270 2S0 290 300 

Factor to give pressure i ,000 ft, higher : 

*9505 *9529 -9551 -957 i ‘ 95 B 9 .9620 .9635 .9648 .9661 .gSyz 

Capt. Tixard has given a table of average densities at each 
1,000 ft, up to 20,000. 

From what has been said above- about th» variations of 
temperature and the manner in which the pressure at any 
precise height is dependent on the pressure at the ground and 
on the temperature between the ground and the height con- 
sidered, it win be seen that when no temperature observations 
away from the ground are available, to determine the precise 
value of the density is impossible. But we can advance a 
stage beyond, being content with the average value. We 
might prepare tables giving the average for each month, but 
this would not be satisfactory, since it would ignore tHe 
conditions of pressure and temperature prevailing at the 
time, couditions which are important and easily measured. 

The lapse rate, apart from its daily variation at inland 
-stations in the first kilometre, is the least imcertain of the 
different variable elements which define the atmospheric 
conditions, and on this basis I have prepared a table of 
corrections in terms of the pressure and temperature at the 

Gallant Rescue of Seaplane Pilot, 

It was announced in the London Gazette of December 14th, 
that the King has been pleased to award the Albert M^al 
in Gold to 'Nicholas Rath, Seaman, R.N.R., and the Albert 
Medal to Richard Knoulton, Ordinary Seaman, R.N., and 
George Faucett Pitts Abbott* Deckhand, R.N.E, (Trawler 
Section), in recognition of their gallantry in saving life in the 
following circumstances : — 

“ On September 14th, 1917, a seaplane came into collision 
with one of the masts of a shore wireless station and remained 
wedged in it, the pilot (Acting Flight Commanedr E. A. de 
Vilie) being rendered unconscious and thrown out of his seat 
on to one of the wing^. The three men above mentioned, at 
once climbed up the mast for 100 ft., when Rath, making use 
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surface to be applied to Capt. Tizard’s values of the average 
density. 

It U too long to go into details, but from some 200 observa- 
tions made in the southern part of England tables have been 
prepared showing the fall of temperature between the ground 
and various heights in terms of the height of the barometer. 
From these tables by the ordinary statistical method of 
calculation the most probable value of the pressure and 
temperature at any point up to 30,000 ft, has been found 
and from thence the density. 

The values are given in percentages, so that they may be 
applicable to any units in which the density is expressed. 
The mean sea-level pressure in the south-east of England is 
a little over 760 m.m., or a littltT under 30 im. of mercury. 
The mean temperature is 50° F., 10“ C., or 283* A. Thus, if 
we require the most probable density at 10,000 ft. When the 
barometer is 39.50 and the temperature at 32® F., proceed 
thus : 29-50 is ,50 in. below the pressure mean, the correc- 
tion ^is therefore —.012 x ,50 = -,006. The temperature 
is 10* below, and the correction is 4-. 01 3, The whole correc- 
tion is +.007, and we must multiply the average density 
by 1 .007. 

For heights of and above 4,000 ft. this table is probably 
the best that can be done under the present state of our 
knowledge, and it should in most cases give the density 
within I per cent., but the following remarljs are necessary. 

Over the open sea or at a coast station, with a fairly strong 
wind off the sea, the surface temperature at the start is to be 
used. At an inland station or a coast station with an off- 
shore wind, the mean temperature for the day is to be used 
in preference to the surface temtperature at the time, because 
the latter is purely local and depends so largely on the time 
of day. 

Table II. 

Percentage additions to be made to the density at different 
heights to allow for variations from the mean of the surface 
pressure and the surface temperature. 
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Surface 

+ -033 

- . 0020 

l6,QOO ft . 

+ . 0 X 2 

— . 0009 

2,000 ft . 

4.026 

— .0018 

18,000 

-f *013 

— - OO08 

4,000 

+ .020 

- .0017 

20,000 

+ .015 

— - OO06 

6,000 

■f , ot6 

- .0016 

22,000 

+ .017 

-.0005 

8,000 

+ ,013 

-.0015 

24,000 

+ .020 

-.0003 

10,000 

+ .012 

“ .0013 

26,000 

+ .025 

—,0002 

12,000 

+ .Oil 

- .0012 

28,000 

+ •033 

— ,0000 

14,000 

+ .OII 

— ,0011 

30,000 

+ .044 

+ .0002 


The correlation coefficients between the lapse rate and the 
height of the barometer on which Table II is based range as 
a rule from • 30 to . 50 ; they are not large enough to make 
the estimate very reliable, but they are sufficiently large to 
make it worth while to take the surface pressure into account. 
There are so many variable quantities involved that the 
question is very complicated, and it is perhaps of more im-' 
portance for long-range artillery fire than for aeronautics. 

The humidity ,- — -The humidity is an important matter for 
aviation, inasmuch as fog, clouds, rain and snow depend 
upon it. But the value of the humidity is only of use for 
the forecasting of fog, and this matter has been so fully 
dealt with in a lecture given here on February 28th, 1917, by 
Major Taylor, that I have nothing further to say about it. 
Instead, therefore, of wasting time on the subject I will refer 
to his remarks, published in Aeronautical Journal Vol. XXI, 
p. 75, and also to a paper by Capt. Cave, published in the 
same volume, p. 301, in which the dangers due to rain and 
snow are mentioned. 

(To he continued,) 

<$> 

of the boatswain's chair, which moves on the inside of the 
mast, was hoisted up by men at the foot of the mast to the 
place, over 300 feet from the ground, where the seaplane 
was fixed. He then climbed out on the plane, and held the 
pilot until the arrival of KnouJton and Abbott, who passed 
the masthead gantline out to him. Having secured the pilot 
with the gantlme Rath, with the assistance of Knoulton and 
Abbott, lifted him from the plane to the inside of the mast and 
lowered him to the ground. The three men were well aware 
of the damaged and insecure condition of the mast, which was 
bent to an angle where the seaplane had become wedged. 
One of the three supports of the mast was fractured, and, so 
far as the men knew, the mast or seaplane might at any time 
have collapsed/' 



Sir William appointmejit, by the Minister of 

Munitions, as Birector- General of Aircraft Prod action spells 
strength of purpose and organisation. On December 14th, 
both the President of the Air Board, I,ord Rnthermere, 
and Sir William Weir were received by the King at BuCkingliam 
Palace* 

Although the new title of Sir WiUiam is somewhat diflerent 
to that of Controller of Aeronautical Suppbes, under which 
he has hitherto carried out such effective national work, 
much the same work will remain with Sir William. It is the 
fact that he is able to remain, strengthened, under the new* 
Air Ministry, that counts* His energy as seen as Director 
of Munitions in Scotland, will find an unliinited field for 
development wdth the Air Force, 

K EAR' Admiral Koeeri K. Peahv, of the United States, is 
optimistic and emphatic upon the future, and particularly the 
carrying capacity of aeroplanes in the days to come* Pie 
says that perhaps before the w^ar is over, but certainly in the 
next war, if we have another, aeroplanes 'will cany artillerv* 
as heavy as the famous French 75 's, and wdien that time comes 
the aeroplane will be imuilnerable* It “will be able to s<mr 
over any held, water, or mountaiuous country, carry enor- 
mous numbers of troops far behind the enemy lines, and do 
the work of cavalry, infantry, and artillery combined. Admiral 
Peaiy, who has been intimately concerned wdth the develop- 
ment of a great aerial programine for America, also predicts 
(h^nnan attacks in the not far distant future, on American 
coast cities. 

More and more aeroplanes without question are needed for 
a successful issue to the war* Yet the waste and dissipation 
of mau'poWer in the past for theii' construction must have 
been appalling, simply for w^ant of a little imagination in those 
wdio have bad the calling of the tune, Whilst the mere ci\^ilian 
has iiad the privilege of paying the piper* In this connection* 
by Way of instance, organ- builders have, it is stated, proved 
to be among the best aeroplane makers, yet the Federation of 
Master Organ-builders points out that the %vhoie of the craft 
might have been secured for the work if the Go'v*cmment had 
accepted their ofiar, made nearly three years ago, of factories, 
plant, and stafis for the duration of the War for the manu^ 
factuxe of war material, includkig aeroplane parts. With 
the gradual stoppage of Work, 'organ-builders, so states the 
Federation, have had to close down. Not only, therefore, 
has the opportunity been lost for majdng the best use 0/ 
these skilled men, but also the task of restoring to its former 
pre-eminent position an ^industry now plunged in ruin has 
been rendered exceedingly difficult. It would appear to 
have been about time a firm hand grappled with the all- 
important National Service problem. Under present-day 
conditions Sir Auckland Geddes* task is hardly an envious 
une, but he appears to be grasping the nettle With a prett^^ 
firm hand, and there is distinct promise of a drastic change in 
methods, whilst a proper sense of proportion in the nation's 
requirements is^not being lost sight of. 


Bv way of further instance in this direction of official 
muddles, take the remarks only the other day of Sir Donald 
Maclean, chairman of the House of Commons Tribunal, 
upon llie indifference with which soma Government Depart- 
ments regard offers of service by skilled men . The case referred 
to by Sir Donald, was that of a man named Bridgland, B 1. 
aged 40, an engineer and fitter. Several adjournments had 
been granted to enable him to obtain work in the K.F.C. 

His counsel, Mr* Frampton, related how Bridgland went tci 
the local recruiting officer and Was referred to the Polytechnic 
Then he was *sent to Fambo rough, and after the tribunal had 
granted another adjournment he was taken on at Kingston 
Barracks to undergo tests, and later sent to Woolwich for the 
same purpose. When he applied at the Board of Trade he wy b 
told that they had no use for his services, and it was suggested 
that his employer might take him back. Eventually he Was 
put into kliakt on December ist, posted to the Mechanical 
Transport. A.S.C., as a learner, and put washing floors and 
piat£S. 

Ax this stage, Sir Donald said " 1 wish the Ministry of 
National Service could hear this recital. It gets more and 
more tragic as the war goes on. It is no longer a comedy ; if 
Is just a tragedy* He is a skilled man, 40 years of age, and is 
QOW on fatigue duty washing plates. He has no right to 
be put into the Army, especial!)* incidentally for the purpo.^^e 
of washing plates.'" 

Truly it is indeed a tragedy, especially when taken in con- 
junction with the progress of Genu an aviation efforts as set 
out by Mr. G* H. Perris, the Daily Tehgraph correspondent, 
who is in close touch with the French Armies at the front 
'' By the efforts of the past year which I recently reported,'* 
Mr* Perris writes, " General von Hcjeppner has brought the 
strength of the German aviation fie up to rather more than 

200 squadrillas, representing a total of about 2,500 machines. 
They are diviiled as follows : Bombarding squadrillas, 23 ; 
chasers, 40 ; protection squadrillas, 30 ; patrol squadrillas, 
80 ; artillery* squadrillas,, 100 ; total, 273* To these groups 
must be added the aeroplanes and hydroplanes of the Ka\y, a 
do2en or more garrison squadrillaii, and about a dozen training 
groups.*' 

Mr. Pekris continues: "I have before me a detailed account 
of the fate of rather more than fifty Zeppelins, which explains 
in the most satisfactory manner why these prodigious vessels 
no longer frighten the world, and so far as land operations 
are concerned can no longer be seriously counted in the air 
services. Apart from two destroyed before the war, tlie 
list may be summarised as follows Destroyed in Germany 
5 ; destroyed in neutral countries or near the front, 5 ; de- 
stroyed in England, by the British Na\y, or on their way home 
from England, 15 ; others destroyed at sea, 2 ; out of use, 5 * 
in use as training-schools, 4 ; in use chiefiy in the North Sea, 
9* Considering the rnillions uf pounds spent and the un- 
limited hopes built upon these monsters, we may regard the 
result as one of the most conspicuous fiascos in the history 
of industrial and military science.'* 
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MINISTERS AND OUR AIR POLICY. 


The Prime Minister and the heads of the Air Service were the 
guests at a dinner given last Friday night at Gray*s Inn by the 
Treasurer, Sir Frederick Smith, K*C., M*P*, the Attorney- 
General, and the Masters of the Bench of the Honourable 
Society of Gray's Inn. 

The gathering included the Archbishop of Canterbury, 
the Home Secretary, the Lord Chancellor, the Lord Chief 
Justice, the Duke of Westminster, the Italian Ambassador, 
the American Ambassador, Admiral Sims {U.S. 

Lord Rothermere (Air Minister), Sir Edward Carson, General 
Smuts, Lord Derby. Mr. Churchill and Mr, G. N, Barnes, 
M.P, 

Sir Frederick Smith, in introducing the Prime jVIimstei, 
said one object of the dinner was to mark and place on record 
their appreciation of that great consolidation of our Flying 
Services which had produced ‘ the new^ Air Service . They 
had present men who in almost every department had made 
that service. 

Mr. Uoyd George, at the commencement of his speech, 
said 

Let me express how honoured I feel to be invited to this 
historic building to meet representatives of the most romantic 
service in this war. In the House of Coni mo ns I gave what 
1 fear must be regarded as inadequate expression to the 
gratitude and admiration which the nation feels for this 
gallant service. I have some times felt that the operations of 
the Air Service will, probably, have greater effect in deter- 
mining the nations that this must be the last war than any 
other weapons, ho'wever terrible their effect. They bring 
home to the people, who in former wars dwelt in security, 
something of the perils and the horrors of the battlefield ; 
and, as the war goes on, these will spread and increase and 
intensify. These winged messengers of death, therefore, 
may well be angels of peace. But we must also remember 
that, while alt tlmt is true, they also give a greater significance 
and permanence to either victory or defeat. For, however 
unjust or oppressive might be the peace impo^icd on us. the 
new terror added to war by this new weapon of disfmay will 
create an increased reluctance on the part of the world to 
challenge the issue anew. It is, therefore, more important 
than ever that the peace we secure should foe a just, an 
honourable and a beneficent peace. 

Sir Frederick Smith, in proposing the health and prosperity- 
of the Air Service, s%id that it might well be that in the next 
twelve months the future of the W'ar would foe determined 
the conquest of the air. That could only be if there 'were 
rmony and co-ordination among all those who were 
mastering the enemy in the air. If there was competition 
between the Army and Navy and a third element of com- 
petition by some neutral, or hermaphrodite, board, it was 
evident that there could never be success. There “was present 
that night the new Secretary of State for the Air. and they 
believed that the great task which lay before him would not 
be complicated by inter-Service jealousies. His difficult task 
would be made more difficult, and even insurmountable, 
unless the military and naval Services determined that they 
would make it easy, and bis (the speaker's) appeal to them 
was that, they would make up their minds that there should 
be ho controversy between Army and Navy. 

Lord Kothermere, in reply, said that in the creation of the 
new force a great work of consolidation and unification was 
called for. When, in succession to Lord Cowdray, he decided 
to go " over the top 'with the Prime Minister, and accepted 
the position of Air Minister, he did so with the full confidence 
that the two senior Services, the Navy and the Army, would 
extend ungrudging assistance and support to the new Service, 
the Air Force, which is now being established- 

Lord Kothermere continued:^ — My brief experience of a 
fortnight has proved to me that ray confidence has not been 
misplaced. 1 feel that, instead of the rebuff which people 
prophesied, I shall, whenever I require assistance, find a 
helping hand extended to me both by the Na'vy and the Army. 
Without such assistance it would be impossible for any man 

SI 8B 

Two British Airships Lost, 

The Secretary of the Admiralty made the foil o'® in g 
announcement on December 15th : — 

” A British airship of non-rigid type, with a crew of five. 
'Which proceeded on patrol on December tith from an E^t 
Coast base, has not returned, and from information available 
it is believed that she has been destroyed by a hostile seaplane 
in the southern part of the North Sea. 

A second airship of similar type was forced to descend in 
Holland through engine failure on December 12th." 


to make a success of the position I hold. It is no easy matter 
to dissever the aerial branches of the Navy and the Army and 
weld them into one whole. It is a gigantic work of organiza- 
tion, The Royal Naval Air Service and the Flying Corps are 
two distinct bodies with different ranks, different rates of 
pay, and different organisations. 

At the Air Board are wholeheartedly in favour of air 
reprisals. It is our duty to avenge the murder of innocent 
women and children. As the enemy elects, so it will be the 
case of eye for an eye, and a tooth for a tooth,'* and in this 
respect we shall slave for complete and satisfying retaliation. 
General Ludendorff proclaims the Tvar a war of nations, sug- 
gesting that the civilian population is as much a mark for the 
airman's bombs as the fighting man. We detest these 
doctrines, holding them to be grossly immoral. But in 
fighting for our lives and the lives of our women and children 
we cannot, and "we will not, consent to their one-sided applica- 
tion, We have too much at stake in this contest to concede 
any advantage to a treacherous enemy. He has to learu 
in this as in larger things that it does not pay. We are 
determined, in other words, that whatever outrages are com- 
mitted on the cirilian popiilation of this country will be met 
by similar treatment upon his ow^n people. 

The great asset of the Flying Services, Lord Kothermere 
added, ■was the young Briton, whether born in these islands 
or in the Do millions oversea. He made the ideal fighter, 
courageous, daring, with heaps of initiative. Our duty ‘w'as 
to see that he obtained all he wanted. His brief experience 
taught him that the production of airemit in great numbers 
was not the easy task that many people imagined. If the 
aeroplane had reached its ultimate development the task 
would not be anything like so difficult, but hardly a month 
passed '^^itliout some step, very often a great step, being 
made in the improvement of the aeroplane. The output of 
machines had increased in a most satisfactory way, and 
he had no doubt that at the present rate of progress it would 
not be long Ixrfore the many criticisms which have beers 
levelled at the Air Ministry were silenced, 

He was reiiiinded by that gathering in so famous a place 
that the greatest of their Treasurers, Lord Chancellor Bacon, 
had perhaps given an Air Minister of to-day the best advice 
that he could gain from the " wisdom of the ancients." "The 
conditions of ■weapons, and their improvement/* he said in 
his famous essay " Of Vicissitude of Things/* "are, first, the 
fetching afar off.t* (And -what hits or " fetches " farther off 
than an aeroplane ?} " Secondly, the strength of the per- 

cussion " ; and " the third is^ the commodious use of them ; 
as that they may serve in all weathers : that the carriage may 
be light and manageable : and the like/* Lord Rothermere 
concluded Here, if I need it, the great ghost of Gray 's Inn 
give me not only inspiration, but actually sound advice. My 
coming here to-day has served to remind me of it. 

Commodore Godfrey Paine and General Sir David Hen- 
derson responded for the naval and military interests of the 
Air Ministry, 

General Henderson said that the only rivalry^ between the 
naval and military air forces was the^Jnevi table rivalry between 
any two organisations which were doing practically the same 
work by different systems. He was confident that there 
was no" cause for apprehension and that the two seridces 
would amalgamate, so far as personnel was concerned, without 
any grudge of any kind. He was confident that the Air 
Services 'WTmld trust Lord Rothermere, and would join up and 
make one service, and a very good service too. The R.F.C, 
and the R.N.A.S. had never lost touch altogether. He knew 
that they would now' come together once and for all. 

Commodore Paine said that the greatest of the achievements 
of the Na'vy had been silent wnth monotonous ivatching, and 
with none to applaud. The competition between the Naval 
Air Service and the R.F.C. had been one to test which ■was 
the best in the air. He believed that it had been greatly 
exaggerated, and he hoped that the ne-w' service would guarantee 
the security of thtj country* 

m ffi 

According to unofficial information, the British airship 
No, 26 fell on some houses at Eemes (Utrecht), at 6.jo a,m. 
on December 13th. The engines — and r4-jcylmder Daimlers 
— ^were still working, but no one was in the car. Four of the 
occupants had jumped out in an effort to anchor the airship, 
but a gust of wind carried it away. The remainttig occupant. 
William Wasman, the wireless operator, was found near 
Dordrecht, having apparently fallen out of the car. He stated 
that the airship, owing to engine trouble, drifted out to sea 
and lost her bearings in a thick mist. 
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LONDON TO CONSTANTINOPLE BY AIR. 


By way of celebrating the Constantinople bombing expedi- 
HoHh carried ont by the H.P. machine with Rolls'K-oyci* 
engines, and the smashing of the “ Goeben/' &c., a gathering 
at luncheon last week had the pleasure of listening to a recital 
of the details leading up to that very alb British exploit. 
Lord Herbert Scott presided over a gathering which included 
fnany distinguished officers and engineers. Un fortunate! y< 
the heroes of the adventurous aviation exploit, Squadron 
Commander Savory and Lieutenant McCJaren, could not 
be present. To the invitation sent out to them a long- 
delayed reply was received from “ Somewhere in France/"' 
which was tn this eiTect : " We are too busy killing Germans.'' 

Mr. Handley Page recount crl the very fascinating story of 
the journey as follows 

'' The machine, which flew from Hendon to Constantinople, 
was a Handley-Pagc twin -tractor biplane, equipped with 
two 275-h,p. Rolls-Royce engines. It a standard machine 
in every respect, complete with normal tanks and bomb“ 
dropping gear, and the engines with which it was fitted were 
standard Rolls-Royce aviation engines. On board were the 
pilot. Flight Commander Savory ; the second pilot, Lieutenant 
McClellan, who flew the machine in turn with Commander 
Savory, the engineer, I,ieutenani Kawfings ; and two me- 
chanics. There were also all Iheir luggage, beds and bedding, 
two tool-boxes containing the spares and tools for the engines, 
and a further consignjnent of spares, practicall}^ equivalent Ip 
a further engine. 'I'o complete the equipment there 
strapped on the side of the fuselage two i r ft. f> in. fonr-bladed 
propellers, covered over with a tarimulin, the whole being 
very securely fixed to the side of the fuselage. Complele, the 
niachine wa^ over six Lons in weight, and as its weight when 
light Was about S,ooo lb. a useful load o£ no less than 6,000 lb. 
\Vas carried on this flight. 

Setting out from Hendon, the company of five reached 
Paris, and flew^ through France down the Rhone valley to 
rayons, and on to MarseiUes. From Marseilles they flew 
to Pisa, and thence to Rome, w^heie they landed. The 
aviators w^rc received by the heads of the aeronautical ataJT 
there, and a very hearty welcome\,W'as extended to them. 
From Rome the battleplane proceeded to tsaples, and on to 
tXranto. Crossing tlie Albanian Alps the aviators flew on to 
Salonica, and thence to their base to prepare for the final 
stages of the trip to Const antinopie, which involved flying 
^50 miles over a hostile countr3\ under conditions equally 
arduous as that of CJm vez's flight across the Alps. 

" While flying across the banian Alps the airmen could 
see the hostile Bulgarian horsemen diasing them, in the hope 
that their machine might be forced to descend and give the 
crew as prisoners into their hands. Crosse winds, clouds, and 
all kinds of atmosplieric disturbances rendered the latter 
portion of the voyage most difiicult and pcriJtms. The nioun- 
I ain peaksTange from H,ooo ft. toji o,oonft:. in height . 1 bippih". 


the engines never failed for one moment, and even with the 
hea\y load on board there was never the slightest fear on 
the part of the pilots that any trouble would arise. 

“ After a short rest at their base, and careful overhauling 
of the machine the airmen set out on what was the culminating 
achievement of their wundeiful flight. The bombing of the 
T urkish capital was done at night. A 2} hours' journey 
brought the two pilots and engineer left to man the aemplane 
over the Sea of Marmora, and straight up the Sea of Marmora 
they headed for the attack on the Goeben and the Turkish 
capital itself, 

Constantinople was reached when flying a1 a height of 
2,000 ft,, and there, lying beneath them, could \h* seen the 
Goeben '' with all lights on and men Avalking on deck. Con- 
stantinople itself was brilliantly ilhiminated. The Ck>lden 
Horn \vas clearly silhouetted. 

Once the aeroplane flew along a liue parallel with the 
Goeben,*' so as accurately to determine its speed and give 
the necessary data for bombing. Circling twice, the machine 
dived down to 800 ft,, and a salvo of foiir bombs was released. 
The first salvo missed the " Goeben," but exploded against 
ona or t%vo submarines lying at its side. Again the aviators 
flew round, in order to make certain of their aim, and this 
rime they hit the " tioeben " with four bombs. 

" The dropping of the eight bombs seemed to disconcert 
the Turks, for all lights suddenly went out. The pilots then 
made off rewards the Golden Horn, and dropped two more 
Ix^iubs on the ship called the " General/* which was the 
Jicadquarters of the German Cfencral Stafi. Finally, the> 
flew rjver the Turldsh capital and dropped two more bombs on 
the Turkish War Office, v^hich in the words of the Turkish 
Communique, was not destroyed — having been over 
Constantinople 30 minutes altogether. 

this time considerable alarm seems to have been 
caused in Constantinople, and guns, which had not been 
jireviously fired, w^ere now diretced upon the aeroplane. In 
fact, the’fiighl back down the Sea of Marmora, when Lieut 
McClellan took cliarge, was accompanied by a fusillade o\ 
shrapnel and explo.s;ive shells, and on arrival at the base it 
Avas found that no fewer than twenty*six bullets had pene- 
trated the machine. f.Me lucky shot partially rlisabled part 
of the oiling system of one engine, and the return flight wa.'^ 
carrit'd out with the second engine alone. 

Mr. Basil Johnson, of Rolls-Royce, Ltd., foUow'ed with a 
few points concerning the Rolls-Royce aerial engines, and 
said that w'hen the war started Mr. Royce struck out on a 
line of Itis own, to produce a motor of considerably greater 
puwTr, as he beUe%'ed the Rolls-Royce factory could pro- 
duce an air motor of this high power, which would be suffi- 
riently light to be used in an aeroplane. He set to work, 
ujrthwith, and produced the yfinder Rolls-Royce engine 
which gives over 350 h.p., and the feat they w'erc there to 



. / 
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GETTING READY, — A" Handley Page biplane of a type similar to that which made the titagnifilceiit flight 
from London to Constantinople, A good idea of the dimensions of the machine is prorided by comparison 

with the people In front, 
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celebrate that day was only made possible by tbis foresight. 
Even Mr, Royce could, however^ hardly foresee that wdthin 
about two years two of these great engines would be used 
iu one plane to carry three men and quantities of bombs, 
over mountains and sea^, from London to Constantinople. 

Continuing^ Mr. Johnson said that he had been informed 
by Mr. Handley-Page that so far as his battle-planes were 
concerned, his records showed that when fitted with Rolls- 
Royce engines they give better results in climbing, speed, 
than when fitted with any other make of engine* He wished 
specially to emphasise this, as owing to a statement made in an 
American aeronautical paper^ — which was copied into a few 
papers here- — there had been some misapprehension on this 
point. He had since heard officially from the Air Board 
that their conjectures as to the statement being imaiithentic 


were correct , and that the fi gures Were uuauthoriset \ . 
He had only just been informed and he was further 
now able to divulge for the first time still further successes 
for the Rolls-Royce engine. It was doubtless clear that 
these huge w^eight-carrying, long-distance battle-planes were 
not designed to compete in speed with the very light and fast 
fighting machines* In fact, a smaller plane, wfith a motor of 
somewhat less power, might be used if speed only were required. 

He had received authentic information, that an aeroplane, 
fitted with a i2-cy!inder Rolls-Royce engine, has just broken 
all w^orld's records for rapid climbing and speed in the air, at a 
high altitude* 

Some photographs of the machine, and the w'orking of the 
Rolls-Royce engine upon the screen were seen with great 
interest . 



TWO VIEWS OFiTHE ROLLS-ROYCE ENGINES WHICH MADE THE FLIGHT POSSIBLE.— On the left. 
Si front view of an R.R. installed in the wings of the Handley-Page, The engine housing has been removed 
to give a better view of the engine* On the right, a three-quarter rear view of the Rolls-Royce engine. In 

the space behind the engine the petrol tank Is carried. 

❖ ❖ ❖ ❖ 

QUESTIONS IN PARLIAMENT. 


Air Force Laodliig Groimdis. 

Mh* R. Gwynne on Deceftiber 12th a&kcd tlic Primt; Minister whether he is 
aware that the War Office are taking over land for landing grounds for aero- 
planes which is already sown with wheat ; and i/, in view oi the shortage of 
cereals, he wiU take steps to See that thb waste is discontinued ? 

Mr* Maepberson ; The necessity of avoiding taking lands undtiT crop for 
miUtary ptuTX>se& is fully appreciated, but soDietimes it is impo^ible to avoid it* 

1 am not aware of what locality my hem. friend has in mind, and if h<' will givt^ 
me particularsr I will have enquiry made. 

Mr. Gwynne : Will the hon. gentleman see that laud sown with wheat is not 
lakoi until the local agricultural cotnrnitti;^ has been consulted F 

Mr. Maephenion : Yes. I l^ieve that under the new arrangcnient the 
a^icultural cominittee is consulted . T know that this particular question 
toe sutueci of discussion by the War Office aiithoritit^. 

Mr* Hilling t Is the hon. gentleman aware that vast tracts of land liave 
taken over and then discarded, and will he see that this does not occur again ? 

Mr. Maepherson : 1 think I can assure the House that that will not occur 
again. 

Aircraft Freciaion Tools. 

In the Houe« ot Lords on Ik'Ceinbcr nth Lord I'enterdea asked the Govern - 
meat and the Air Ministry to afford greater fadlltiesfor the construction of small 
tools of precision indispensable to aircraft ; and inquired if the Minister for 
.Ur had decided w^ho were to be the of the Air CnuncD. He also 

asked whether the Government contempl^ed taking control of the whole output 
of precision tools, and the effect of such a measure on the output of aircraft, 
and inquired into the couditions of the small tool trade generally, and the 
present position of the machine tool trade. 

The Marquess of Crewe said the position of the machine fool ndtistry was one 
of extreme importance to the country* Many people had fallen Into the babit 
when dealing with trade rivalry of speaking as though Germany were the only 
country concemed* But in tlds matter the fact that the machine tool trade 
wa» so donnant in this country in comparison with America was due to the 
greater actl’idty which for man^- years had been rxerdsed in the United States . 
All the best machine tools now at work had come irosn America, and most 
gratdul we were to our American cousins for providi^ them. Now that they 
were in the war theftisid\-rs^ however, the supply might not W kept iip. There 


was no subject in w^hich the play of iiidiividmd minds — 'the tendency towards 
particular small improvements, sometimes almost daily and weekly earned 
{lUt — was mote prominent than it was in the business of machine tool making 
and using. Therefore he hoped that any Government control that it was 
intended to ^ply would not in tmy way Jnierfere with enterprise and Invention 
either of firms or of individuals. 

Lord Elphinstom: said he had been asked to reply to the question, as it really 
affected the Ministry of Munljionsi to a very much greati?r extent than it did the 
Air Ministry. Tfic facts of the situation were that the whole output of small 
tools was dealt with and had been dealt with by the Ministry of Munitions alone, 
a section of the machine tool department of the Ministry having been set up by 
that department some lime ago. It was the intention of that aecton to increase 
suppliesi and to acederate delixTrics and to gentralJv control the distrOmtion 
of small tools required by the Aeronautical and other Gov^jment Departments. 
Every' possibly facility was now being given for the construction of small tools, 
and he assurtii their lordships that the Ministry of Munitions wa-e fully alive 
to the importance of the question of increasing the output from every possible 
availabli; source* Before affording ffnandal assistance for providing machine 
tools they were bound to satisfy themselves that there was at any rate reason- 
able prospect that that asristance would be made use of to thefull^t extent, and 
also that tbe maximum advautages would be got out of such financial assistance. 
The Government had had control of the supply of tools for a period of two years. 
The pdsiriou of the small tool trade was considered to be satisfactory* The 
output increased very largely since 1915 and all the demands, so far as they 
could be lore&een, could be dealt with* Tbe machmc tool trade was in exactly 
tbe some position. The output had mereased to an enormous extent since the 
beginning of the war. Everything was l>eiug done to Increase the dilution of 
lalrour so that skilled men employed in Lhv trade could be utilised to the Lest 
advantage* 

Tbe Air ConadJ. 

Lord Rothermerc replied to the inquiry if be liod decided, as Minister fo^ 
Air, who were to be the members of the Air CoimciJ* He said that he could 
only inform tbe noble Lord that an Order in Council under the Air Force Act 
would be issued at a very early date. This would define the constitution of 
the Air Council and provide for representatixTS of tJie Mimstry of Munitions to 
be associated with the Council. 
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Casualties « 

Lieiitenant J. M. Atki^json, Army Service Corps , attached 
R,F.C., previously reported missing, and now reported prisoner 
of war in the hands of the GcrmanSi Was a pupil at Campbell 
College^ Belfast, from igoS to 1914* He then obtained a 
commission in the A.S.C,* transferring during the present year 
to the Plying Corps. Lieutenant Atkinson is a son of Rev. 
A, H. C, x 4 tkinson, l^ilrush Rectory, Ferris, County Wexford. 

News has been received that Flight Lieutenant Korman 
BeacKi who Tvaa officially reported missing on October nth, 
sue cn m b e d to wo u nd s o n th e f ol lo wi n g day . He was ed u c a t e d 
at Christ's Hospital, w^here he was captain of the school. 

Second Lieutenant Charles Bruch Campbell, R,F’.C,, 

. who Was killed in action on November 29th, aged 27, rvas 
the eldest son of Frederick Campbell, Esq*, of Cooinbil, 
Carrathool, N,S*W, 

Second. Lieutenant George Adrian Cawson, Royal Flying 
Corps, who was killed in action on November 30th, aged 
18 years, was the youngest son of George Cawson, Esq., 
CiIanjTvem Lodge, Farquhar Road, T'ppcr Norwood. 

Second Lieutenant S. Stuart Henry, R,F.C*, previously 
reported missing, is staled by the Red Cross Society to be a 
prisoner of war in Gennany. The young officer, w'ho is in 
his 20th year, is son of Mr. Samuel R. Henry, chairman of 
Port Stewart Urban OjuneiJ. 

Second Lieutenant J, S. HOLROYDE, East Yorkshire 
Regiment, who has just been officially reported killed, having 
been reported missing since Ma^" loth, w^as the only child 
of Mr. and Mrs. Holroydc, of Bromley, Kent. He was 
educated at Tonbridge and Dulwich, and at the beginning of 
the wrar, at the age of 16, he joined the Kent Motor Cyclists, 
and transferred to the London Scottish. Later, he entered 
Sandhurst, and obtained a commission in the East Yorkshire 
Regiment, being attached to the R.P\C. He went to the 
front last March, On May loth, in the words of his squadron 
commander, " He was out \\dth Eve other machines on a long- 
distance reconnaissance. They had to fight their w'ay out 
and back. Just as they turned to come back the machine 
in which your son was, was hit by one of the Imstile machines. 
It fell out of the formation, and was seen diving steeply 
with smoke issuing frt>m it. A German machine dived down 
on it, and your son opened fire and shot it dnwm. Both 
machines were seen to crash almost in the same field. It 
show's w'onderful coolness on yOur son‘s imrt. He knew a 
considerable amount about flying, and must have realijred 
that there w^as very little chance of their reaching the ground 
before the machine broke up, and yet he wa.s able to shoot 
accurately and to bring down his opponent/' 

lieutenant Ralph Conway Jenkins, R.FC,, entered the 
Army on the outbreak of war, at the age of iS, in the Garrison 
ArtiUer^^ afterwards being transferred to the A nth Aire raft 
Defence. After a time he was olfered the post of despatch 
rider at Harwich and FelixstowT. From there he went to 
the front and saw active service for twelve months, tlic latter 
four months as aerial obser^'er, whtli a commission as second 
lieutenant in the K.FC* He then returned to England, and, 
gaining his wings at Gosport* was made an instructor. He 
was a brother of Brigadicr-General ComA^ay Jenkin.H, R.F.C* 

Lieutenant Donald A. D* I. Macgregor, R.F.C*, w’be 
was killed in action on November 30th. aged 22, was the elder 
son of the late John Macgregor, Leith, and w^ard of Donald 
Koss (G* Ricordi and Co.), Bain ago wan, Finchley Road, 
Golder's Green, N.W, 

Lieut. Claude William Michelin Nosworthy, R.F.A., 
attd* R.F.C, who died on Dcceniher 6th of wounds received 


in an air combat on the same day, was the third sou oJ Mr* 
and Mrs. Tiichard Nesworthy, of Jamaica. He was aged 22* 

Flight Lieutenant Willson Kenwick Kunnerley, R..h\C* 
(killed in aerial combat on December 5th), was youngest son 
of Mr. and Mrs. William Nnmierlt^’, of Kemvick, Ellesmere, 
Shropshire, He was 19 years of age, and received his " wings '' 
in August last. 

Lieutenant (aciiiig Captain) Hume Buckley Roderick, 
Welsh Guards (killed in action on December ist), w'us eldest 
son of the late William Buckley Roderick and of Mrs. Buckley 
Roderick, of Goodig, Pembrey, Carmarthenshire, and w^as 
30 years of age* He w^as promoted in ^September, 1916, and 
w^as appointed acting captain last June* 

Captain Bass Durant Capper, R.F.C., w'ho died on 
Thursday* 6th insL, at Combe Lodge Hospital, Great Warlcy, 
Essex, from injuries received in flying, was the secend son 
of Mr. Bass Capper, of Lennox vale, Belfast. 

Flight Commander F. C. D. Douglass, R.N.A.J^., B A.S., 
wdto died on active service as the result of injuries received 
in an aeroplane accident, w-as the elder son of the late Mr. W* F. 
Douglass* C.E., and Mrs. Douglass, of 4* Ladbroke Terrace, 
W, His age was 31* 

Captain Richard Hekry" Prodyn Mmus, R.F.C., late 
Temporary Major, GktmorgaTi Yeoman rv’, J.P., wd^o was 
killed on December 12th* while flying in England, was the 
eldest son of Mr. and Mrs. Henry Miers* of VnispenJhvch, 
Glamorganshire, and 90, Philbcach GardtnK* S.W. 

Married, 

On November 28th. at Kirbj'-le-Soken* Essex, Captain 
Wynnard AnthonVj R.F.C,, only child of Mr. and Mrs. 
Alfred Anthony, of Colchester, was married to I^osamund 
Angharad Kathleen, fonrlh daughter of Mr. and Mrs* 
Llewelyn Lloyd, of Kirby-lc'Soken. 

On December, 9th IQ17, at Ronndhay Congregational 
Church* by special licence. Flight Commander Norman W. G* 
Blackburn, R N.A.S., third son of the laic Mr. George W* 
Blackburn, of Hannan Villa, Seacroft, near Leeds, and 
Mrs. Blackburn, of " Gledliow Lodge,” Gledhinv Wood Road, 
Leeds, was married to Annie Haigh, only child of Mr, and 
Mrs. A. IMitchell Haigh, ” Fairiea,” The Drive, Ronndhay, 
T.ecds. The Rev, Ernest Jenkins, M.A., officiated. 

On December^th, at St. John's Church, Brooklands, Flight 
Sub -Lieutenant William Edward Clarke, K.N eldest son of 
Mr. and Mrs. T. E. Clarke, of Harwood Lodge, Bolton, and 
Challan Hah, Silverdale, was married to Edith Isobex 
Congreve (Kate), second daughter of the late Colonel F. K. 
Sandys (late ^th King*s Ovsti Royal Regiment), and of 
Mrs. Sandys, of Raglan House, Brooklands* Cheshire* 

To be Married.* 

An engagement b announced belvveen Second Lieutenant 
Frank Venning Bryant. R.F.C., second son of Mr. and 
Mrs. Edmund Brj^ant, of Hast London, South Africa, and 
Winifred Mary, only daughter of Mr. and Mrs. J. Jameson 
True AN, of Harrow-on-Uie-Hill. 

The marriage between Captain W. D. Budgen, Leinster 
Regiment, attadied K*F.C., and Evela-n Bridgett, youngest 
daughter of the late R* N. Heane and Mrs* Heane, of 
Newport, Salop, took place at St. Nicolas Church, Newport, 
on December 19th* 

Items* 

The will of Second Lieutenant Norman Butterworth* 
Manchester Regiment, attd. R.F.C., of Park Riding* Holm- 
firth* Yorks, W'ho died of wounds on May 9th, has been proved 
at /6,454- 



German Aerial Activity, 

Writing on December 1 ith from the War Correspon- 
dents* Headquarters in France, Mr, Philip Gibbs says that the 
enemy is also displaying great aerial activity, and yesterday 
hostile squadrons of aircraft came out in recounaissance over 
Our lines at various points between Chcrisy, at the extreme 


left wing of our last operations, and Hargicourt* on the right 
wing* Reconnaissaiice seemed their chief aim* but some of 
these German aeroplanes dropped bombs over our own 
camps before being chased back by our own squadrons, and 
in some cases destroyed. Out fighting planes have gone in 
great numbers over the enemy's territory, bombing his 
assembly places, dumps, depots, and field works* 
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UNDER thii hsading art published tack week the o^iai announcements of appointments and promotions affecting the Royal 
Naval Air Service and ihe Royal Flying Corps (Mihiary Win^) ar^d Cenirai Flying School. These notices are not duplicated. 
By way of instance^ when an appointment to the Royal Nanai Ait Service is announced by ihe Admiralty it is published forthwith^ 
but subsequently, when it appears in the London Gazetxb, it is not repeated in this column. 


Eo|T!al Naval Air Service. 

Admiratiy, Detefnber nth. 

Probatufnery Flight O0ker (Temporary].—^. B. Treadwell, eatored as prob. 
Observer Officer (Temp,), w^itb origiaid seniority of Sept, i6tb. 

Observer Lieutenaul (Temporary) (late Lieuienani^ Temporary, R.I\\V.R .). — 
W, C. A. Meade., temp, commission as Lieut. (R.M.V,R,) re-issu^ with original 
majority of Oct. tith, 1914, 

Warrant OJficer (Temporary], 2nd Grade. — T. Martin, granted temp, com- 
mission as lieut. (E.N.V.R,), seniority Dec. 6tli, 

The ioUowuig have been entered as Prob. Flight Officers ftemp.} : — ^W, E, 
Bryan, H, G, Thompson, H, J, Welch, J. M. Johnston, F. L. M. HarriSj E, G, 
Frost, D, C, Ptodger, W, N. Siiuttleworth, A. C. Baker, D, Littlejohn, J. A. 
Muon, F. W, Dobuan, and A. Holden. 

Temp, commissjons as Lieut. (R.N.V.R.) have been granted to the foHowio?, 
senintity as Stated E, G. Batt, Dec. 6th. C. W, Stamper ; Dec. 17th, and 
J, A. Gye, Dtt. rtjth, 

TdninraJt3', itth, 

Fiight Sub-LifutenanPi (Temporary}. — N. Grabowsky and G. L. Lowisj pro* 
moted to Flight-Lieiits. (Temp.), seniority Nov. ijth- 

Warrant Oj^^ers, 2«d Grads (Temporary). — H, T. Foxen, promoted to Lieut., 
R.N.V.R, (temp*), seniority Dec. 9th * and C, W, Harrison, tinnsferred to per- 
manent list Dec. 9th, 

Probaiiotuvy Fligki Sub-LieutenafUs. — S. E. C, Lees (Temp.), and N. C. 
Watt, granted temp, commission as Siib-Lieuts. (R.N.V.K.), seniority respec- 
tively S^pt. 13 th and Dec, 11th, 

Sub' Lieutenant, R.N.V.R, {Temporary),- — A, P, Taylor, entered as Prob. 
Flight Officer (temp,), s«:uiority Dec, 17th. 

Late Sub’Lieutenant, R.N.V.R. (Tsinporary), — G. W. Robinson, temp, com- 
mission as Sub- Lieut. (R.N.V,R,) reissued with original seniority of Feb. jth, 
1915. 

M. B. Egan promoted to Act. Wt, Officer, ind Grade (temp,), seniority Dec, ptb. 

AdmiraUy, December 

The follDwing have been entered as Prob. Flight Officers (temp,) :^—C. G, J. 
Whiteside, R. J. Brown, L W. WTight, J. S. Ralph, and F. F. 

A, G. Bishop and M* E, Moore, both entexed Prob, Observer Officers 
tmip.). 

Warrant O^ker II. (Temporary). — C, J. W. Hatcher, promoted to rank of 
Flight Sub-Lieut, (permanent) , seniority Sept, ytb. 

Lieutenant (R.N.V.R, Temporary).— G. Hazelton, promoted to rank of Lieut, - 
Coiudr. (R.N.V.E. Temp,), seniority Dec. 10 th. 

The following have granted temp, commissions as Sub-Licut. (R.N.V.R. 
Temp,),- — E. G, Maclnt3rre, J, D. P, Sowerby, ami J, R. Bamiord (Wt. Telegr. 
R.N.R., Temp,), 

J, Hibbert and H, H, Blitchell have been granted temp, cQnunlssions as Lieut , 
and Sub- Lieut,, seniority respectively Dec* X2th and 29th. 

Admiralty, December 14th. 

Lteutmani-Cammander, R.X.V.R. (Temporary) . F. Vernon, enterEd as 
Squadron C-umdr. (temp,), seniority Dec, toth. 

Admiralty, December i^lh. 

Sub-Lieutenant, R.N.V.R. {Temporary).^J. promoted to lieut, (temp.), 
seniority Dec. 13th. 

Mr. F. Miller entered as Wt. Officer, 2nd Grade, seniority Dec* 12th. 

Royal Flying Corps (Military Wing). 

London Gazdie Supplement, December nth. 
The foUowlng appointments are made 

Sta^ OjJSfCT-, 3rd Class (graded as a Staff Cflplaii>i)-^Lieut. V. Buxton, Ldc* 
K., from a Flying Officer (Ob.), and to be Temp* Capt, whilst so employed, 
vice Capt. B, G, M. F. Nixon, Inci. Inf, ; Oct. 2nd. 

F/yi»g 2nd Lieut, J. C. Keyser, Midd'jt. R. (T.F.L Sept, iith. 

Temp. 2nd Lieut. T. A. Pitt, Gen. List ; Sept. 19th, 2nd jJeut. H. E, Wortley, 
SuJff. R*, S.R., and to be seed. ; Sept* 24th. Temp, and Lieut* L. J* Collier, Ox. 
and Bucks L.l*, and to be transfd. to R.F.C. Gen. List ; 2nd Lieut, C* A. Southin, 
M-C,, Loud. R. (T.F,), and to be seed. ■, Sept, 25th, Capt* B. G, SC. John-Smithi 
N. Staff R., £*R., from R. Welsh Fus* \ 2nd Lieut. A. C* Lace, Chea, R., S.R.j 
and to be seed, ; Temp. Capt, S* B. Edwards, Manch. R.^ and to be transfd . to 

R, F.C* Gen* List j Sept* 27th, Temp. 2nd Lieut. (Temp, Lieut*) H. Hillier, 
Gun. Ust) from a Flying Officer (Ob,), seniority from Sept, 15th, igi5, 2nd 
Lieut* J, L, W* Bacon, Ches. R, (T,F*), and to be seed . ; Sept. 28th. Temp, 2nd 
Lieut, A. C* Guyer, Gen. List ; Oct. Sth. 

Special Appointment {^aded as a, Park Commander). — Temp. Lieut* (Temp. 
Capt.) E, G* Toye, Gen. List, from an Equipment Officer, 1st CL, and to be Temp, 
Major whilst so employed ; Kov, i6th. 

^djnhinf*— C^pt. B. G. M, F. Nixon, Ind. Inf. frran a Staff Officer, 3rd Class 
graded as a Staff Capt.), vice Capt, W, H. L* O^Neill, Ind* Inf. ; C^.t* and. 

General Lisf,— The notiheation in the Gazette of Oct. sth, regarding the Officers 
uamed, from E* J. DRtmold to R* Ferguson, Is cnncrUi^ ; Temp* 2nd Ueut. 
W. H* IGlbounie, Gen. List to be Temp. Lieut, : Nov* 12th. Temp, and Lieut, 
G. McDiarmld, M.C., relinquishes his commission on account of ill -health con- 
tracts on active service, and is granted the hon, rank of and Lieut* \ Dec. lath. 
Temp. 2nd Lients. resign their comimsstons V* R. Y. St* Leger, K, G* Hill ; 
Dec. 12th, To be Temp. 2nd Lieuts (on prob.) t — L. E. Parry ; Dct. loih. M. 

E. aubine, H. A, KeUv ^ Oct. nth. C. L. Booth, F, C. Crowly, E. Hulme, 
J. T, C, Lovell, Flight -Sgt. C. Manshdd, from R.F.C, ; Nov. 26th. H. Cutler : 
Nov* aSth. 

Supplementary to Regular Corps. — 2nd Lieut. H, A, C, Parker is removed 
frem the Army for absence without leave ^ Aug, 31st, 

Londou Snpplerrieni, December T2th. 

The following temporary appointnieiit is made at tne War Office : — 

Deputy Assistant Director. — Lieut. (Temp* Capt.) L, W, W* Lees, R.G.A., 

S. R., from an Equipment Officer, ist CJ., and to retain bis temp, rank w*hikt so 
ODpIoyed, vice zed Lieut* G- W. A. Brown, R.F,C*, S.R. ■ Oct* 23rd, 


The following appoinimentE are made : — 

Flying Officers. — Ga|>l* G* B. SyddaB, Canadian Exped. Force : Qct. 16th. 
Capt. J. E. Hallonquist, Canadian Exped, Force ; Nov, 2nd* Li^t* O. J. 
Marchbank, Canadmn Eugra, ; Nov. tOth. Lieut. H. A, McCofinick, Canadian 
Expod. Force ; Nov. 19th. Lieut* A* B* Johnson, Canadian Exped. Force ; 
Nov, 20th* Temp. 2nd Lieuts. (on prob,), Gen* List, and to be conhrm^ in 
tbek rank : — G, A, Leckie ; Oct* 6th. H. E, Thomson ; Oct. mth* Jf. S* 
Lmnox j Oct. 12th. J* L. Home ; Oct. 15th, C, A, Umt^s ; Oct. zSth* A- 
A. McD. Amot J Nov. 3rd. F. McChesnej^ ; Nov* 6th. H. G* Mackintosh; 


Nov, Sth* H. R, Leach: Hov, t^tb. K. D, Tunicll, A. L. Penning, L. S. 
Hewett ; Nov, 16th* R* Y. Garbett, H, \V. Ransom ; Nov, 17th* H. N. E, 
Row, M. Helliwell ; Nov. 18th. C. J* Clark, J. T. Rymer, R. Neah ; Nov* 
20th, P. J* W* Reeves, E, S. Osborn ; Nov, zrst* 

Eijuipmeni Officers, ^rd Class*~*The initials of Temp. 2nd Lieut. J* A. H* 
Hood, Gen. List, are as now described, and not os in the of Nov. 1:3th, 

General List.—Sgt. H. G. D* MacF, Payne, from R.F.C,, to be Temp. 2nd. 
lieut, ; Nov. iSih. 

Memoranda. — Sgts*, from R.F.C*, to be end Lieuts* whilst serving with 
R.FX. C. W. Attwood ; Nov. 14th* C. Evans ; Nov. 18th, 
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Flight Commanders.— Ga^t. J, L* Head, Land. R* (T.F.), from a Flying Officer ; 
Nov* 33rd. From Flying (Mcers, and to be Temp. Capts, while so employed : — 
leiup. 2nd Lieut* J. H. Tndhope, Gen, List ; Nov. ifltb. T«np* 2nd Lieut. 
L* I, Barker, Gen. List \ Nov, aist. Temp. 2nd Lieut* G. E. Thomson, attach&l 
K.O* Sco, Bord., and to be transfd. to R.F.C. Gen. List ; Nov. 231x1. Temp. 2nd 
Lieut. A. L. Messenger, Gen. List ; Nov. 24th. Lieut. M* W, Turner, R.G,A.. 
(T.F.) ; Nov* 28th. 

Sp^ial AppoitJtment {graded as a Flight Commaftder). — Capt* A, M. Van 
dnr Byl, H,A.C* (T.F.)^ ft Balloon tomdr. ; Nov* ist* 

Flying Officers. — 2nd Lteui. (on prob.) D. O. Robinson, S.R. ; Nov. i6th* 
2ud Lieut* (on prob.) H, J. W. Roberts, S*R. ; Nov, tyth. Temp. Lieut. E. G. 
Mattingiey, attd, Lan* Fus., aud to be transfd. to R.F*C*, Gen* List ; 2nd IJeut. 
H. L, Storrs, S.R., from a Flying Offir* (Ob*), seniority from Feb. 3rd ; Nov. 
tgth. Temp. 2nd Lieut* J* L. Duustati, R.A., and to be transfd, to R.F.C* Geii, 
List ; Capt. J. A. Grenier, Can. Exped, Forcse ; Temp. 2nd Lieut* H. Sunonis, 
Gen. List, from a Flying Officer (Ob*), seniority from July loth, 1916. Temp. 
2nd Lieut. M. J. Brebner, Gen. List, from a Flying Officer (Ob.), seniority from 
Nov. 25th, 1916 ; Nov* 2otb. Temp. 2nd Lieut. F. V^^ Saunders* M,G, Corps, 
and to be transfd. to R,F,C* Gen, l^t ; Nov* 21st* 2nd Lieut, (on prob,) W . 
R. Irwin, S.R* ; Temp* Lieut* I*. P. Gilliard, A.S.C*, and to be transfd* to R*F*C. 
Gen. List ; Temp* 2nd Lieut. E. W. Sw'anu, C^en* list, from a Flying Officer 
(OK), Bcmority from Dee* 19th, igrC ; Nov* 22nd, 

Tenip, 2nd IJcuts* (on prob.), Gen. List, and to be confirmed in their rank ; — 

J. Warsteuhaliu (smee killed in action) : July 27th, A, E. Smith ; Nuv, Sth. 
W. E* C. Coombs ; Nov. 9th* H* J. Richardson ; Nov, i*ith. R. K. Chandler; 
Nov, i5th, C, H. Fffire, A. W. Wiiisor, L* J* Mitcii^; Nov. iStti. W. Jack, 

F. H* Watts, A. H. Fraser, D, Cameron, H. Ford, L. G* Prideaux ; Nov* 19th. 

F. R* Waddington, M. H. Gpudie, R. J. W. Saubridge ; Nov* 20th* M. D, 
Allen, S. Birch. ; Nov. ziat. A, C. Nye, T. J. Donovan, H* C. Tussaud ; Nov. 
22nd. H. V, C. Luyt ; Nov. 23rd. 

Flying Officers (Observers). — Capt. W. H. L, O'Neill, Ind. Inf*, from an Adjt*; 
Oct* 2nd, seniority May 20th, 2nd Lieut* (Temp* Lieut.) H* E, Tranaley, M*C., 

K. K.K*C* (now a Flying Officer) ; Jan. 17th to June 8th, seniority from Sept. 
r4th, 1916. 

Pali^K Company Commanders (graded as Flight Commanders }. — Capt* F* J . 
I'. Lee, R. Mims* Fus*, from a Balloon Com dr. (graded as a Balloon Officer) ; 
Nov* 23Dd* From Balloon Officers, and to he Temp. Capte, whilst so employed : 
-';Lieut* C* H. Gimingliam, Herts R. (T*F*) (since kiiled) ; July 16th. Temp, 
Lieutj-H. Thrower, G^^* List ; Nov, ioth, ^ 

Balloon Commander {gra^d as a Balloon 0^er).-^znd Lieut. (Temp. Lfeut.) 

G. H. Gibbs, R. A., from a Balloon Officer, smd to be seed* ; Nov* 22nd* 

Equipment OJpeers, ist Class. ^2nd Lieut, (Temp. Lieut.) M. Keegan, R. Dub, 

Fns*, from the 2nd Cl., and to be Temp* Capt. whilst so employed ; Nov* 22nd . 

2nd Class. — From 3rd Cl., and to be Temp. Lieuts* whilst so employed : — 
Temp. 2nd Lieut* A. A. M, Weir, Gen. List ; 2ud Lieut, F, E. M. Bussy, S*R. ; 
Oct, ist* Temp, and Lieut, (on prob.) L. J, Wood, Gen* List, to be confirmed 
in his rank, and to be Temp. Lieut, whilst so employed ; Nov* 22nd, 

$rd Class. — Temp. lieut. A, R. Rouse, R. Berks, R., aiid to be transfd. to 

R. F*C* Gen. List ; Oct* rst. Temp, 2nd Lieuts. (on prob.}, (Jen, List, and to 
be confirmed in tfaeir rank -A. Gaie ; Sept* nth* H. Woffenden ; Nov* 2tst, 
Sir H* G* de Bathe, Bt. ; Nov, 22nd. 

Chief Experimerdal Of^cers (graded as Park CoiKmund^r^) * — From Experi- 
mental Officers, 1st Cl. (graded as Equipment Officers. 1st CL), and to be Tianp. 
Majors whilst 50 employed Lieut, {Temp* Capt.) B, M. Jones. R,E. (T.F,), 
Capt. H, R* Raikes, E* Kent R., S*R* ; Nov* ist. Temp, Capt. H. T* Tixanl, 
Gen. List ; Nov. 4th, 

Experimetiial Officers, ist Ckiss [gruded as Equipment Officers, ist Chtts),-^ 
From Experiments Officers, 2nd Cl. (graded as Equipment Officers, 2nd Cl.) — 
2nd Lieut. (Temp. lieut*} C. E. Fairburn, S.R., znd to be 'remp* (Japt. whilst 
so employed ■ Oct* 13th, Capt. F. W, Musson, N* Lan* R. (T*F.) ; lieut* F. A. 
Harver, S.R., and to be Temp* Capt, whilst so employed ; Nov* tst. 

snd Class (groiUd as Equipment Officers, and Class). — From Experimenta 
Officers. 3rd Cl. (graded as Equipment Officers, 3rd Cl.) : — Lieut, J, C. Wallace 
M*C*. R.E*, S,R. ; Temp. Lieut* J* H. Maokie, Gen* List ; lieut. G. McKcrrow 

S. R. ' Oct* i^th, and Lieut. W. E, G. Silliek, S.R,, from an Equipment Officer. 
3rd CL, and to be Temp. lieut* whilst so employed ; Nov. tst* 

Central Flying Schofd — Instructor.— -Capt, CTemp. ^lajor) C* M, Crowe, If.C.. 
S.R,, a Squadron CommaiKler, vice Lieut* (Temp. Major) R. Balcomtac-BtowTi, 
M.C., R.F.A*, S.R*, and to retain bis temp rank wbiist so employed ; Oct* 
46th* 

Cenerai Lid. — Temp* 2nd Lieut. F. P. Clapperton resigns hb commission ; 
I>cc, 14th* Temp. 2nd Lieut* J. D'A, Steeie resigns ixvs commission on transfer 
to R. Mar* ; Dec. 14th* Cadets to be Temp. 2nd Lieuts. (on prob,) :—P. W- 
Ab^methy. T* W. B^low, H. C, Belore. B. J* Bevan, F, Bower, F. G* Brown, 
T* W* Broddey, G. A* Cameron, R. H. Curtis, G* E* Davies. W* P. Doyle, S* G* 
Dyson, G. W. Elias. A. E. Evans. E. Fearnside, T. D* Fitsimuu, 1* Glover, B. 
Hall. J. Harrison, L. Harrison. E, Hattemore. L. U. Henderson, W. R* Hender- 
son, H. Howes, W. G. Hurrell, E. B* Hyde, C* F. Jackson, L. E. Jones, S* Jones, 
J. Levy, W* I^ckwotxl, G. E. Mann, W. S* Marshall, G. E. McKenzie, J. W. 
Mettam, R* Miller, G. F* Moseley, D* H. Murray, J* Napier, H. L. Page, G* 
Pateoon, W, G* Peacnck-Dyson. F, H. Perry, H. Pollan, H* C* J* Routiedge, 
J, B* Sanders, *A. T* Sprangle, D. Stewart, V* Sveinson ; Nov. 28th* J* Baird, 
R* Cookson, J* A. Freeman, C. A. C* FulJ^ton, J* W. Hogan, R* Niven, H. S. 
Sandiford, F. Seddon, C. T, Smith, A. R. Thompson, E. R, Wallington, W. F, 
Woodland ; Nov* 30th* J. Aitken, B* S. Allen, J* Appleby, W. A. Armstrong, 
F. T* Arnold, L. A. Arnold, C* H. Atkinsoti, D* S* Atkiiison, J. H. D* M. Baldock, 
W. E* Bardgett, J. A* Begley, J. R* Belton, R. Bennett, B* A. Bent, H* M* 
Biokle, G, S. Boumer, C, R. Boyd, A. S, Bradburn, F. W, B* Bradshaw, K. 
Bramwcll, E* G* Brant, C* H* Bridge* A* H. Bristow, R. J* Brotherton, P. L- 
Brown, R* Brown, H. C* B* Brudenell, J* Buraess, F. D* Butcher, J* H* Cartwright , 
G* W. G* Cas&f J. A. L. Champneys, L. S. Clarke, G. D* Cuatesi J» Cockbum^ A 
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December 20, 1917; 



. W. J. Coaptrr, E, il. CqoU% A, J* F, Ctitchd, A, J, Crook, C. 1 >. Dar- 

liagtoEi^H* G. DtiuUoiJ* J. T) DavuWn, F. Davidi^uu. L. C» t>£stmbo, A. [\ 
Dickia^ioii, C. W. Uu^ka, W. L. DimimiJi D. C. J. A. Edg(?, A. L. K. 

Ed^vardi, A. J. IK Evans, A, W. H. Evaiis, G. 1 C Efrvm:li, S, Fine, F, U, For- 
shaw, C, E, Francis, E. C. Freemantle, K. Frost, G. W. Gant, J. H. Gardner, J. 
W, Gibsun, C. R. Goodings, J, D. Graul, H, Green^ J. HajftU, A. Haines, J. G. 
KaU, R. D, Hambrnak, Q. R. Han\es, K. D, Haudd, H. N, W. D. Howie, 

E. MclN. Hapliuru, C, J, S. Hesketii, H. Ht’wat, R. M. HiEinan, A. ilindle%*, 
H. Hitchen, !I. Hogd^ou, A. Hotlnnuj, FC Horsley, C. 1C R. Horton, W, 
HoTvarth, C. H. Htwett, H. R. Hughes, H. P, J. Hull, H. T. Hunter, A. P. 
Jtmc5, H. F. Jones, A. D. Joins, T. Jowelt, il. H. King, T. W. Kneale, T. J, 
Knight, W, IvuifTht, C, R. Knott, JC K. Laver, C. R, Ltfe, V. W. VC Lowrff, 
G, C, Lugg, T. McCartliy, J, R. McCLHinack. H, C. MuCreary, L. S. McCuiiagli, 
G. \V% MacDougall, A. N.- Macintosh, A. 1 C McKay, R. F. McQuarrie, JC J. 
Madden, A. H. \LiItby, C. Marriott, A. C, Masters, J, W. F. Merer, A, U. Meter- 
lerkamp, D. Miller, F, B, Miseroy, S, F. Morice, K/CC Morrison, M. IC Motisley, 
G. A. Munro, H. Naylor^ F. Njiblir, J, R, Nolilc\ K, A, North, R. 1 C Nowell, R 
Olorenahaw, VV. H. Ottevi'tll, T. C, Owen, D. A. Parker, G, Paltinson^ A, VV. 
PauBch, K. A. Pearce, D. M. Pinkerton. G. JC l^escott, C. IC Putwaine, J. H. 

G. Pycroft, J, G, Kensbaw, R. Kidyard, C. E, Robinson, VV. M. C. Robson, R. 
CC Rogers, W. A. Rollason, A. K. Ross, C. W. Eussdl, N. Savlllc, C. H. Sawyer, 

H. L, SeJUr, H. J. C. Seymour, W. J, Sivewriglil, F. Shaw, T. MacM, Shields, 
K. P. Smillie, H, J. Smith, JI. H. Spars hot t, P. A. Stallard, E. Stanton, F. J. 
Stevenson, A. FC Stokes, W, St rank, C. MC Sutclifle, H, L. Sutton, D. WC T- 
Swaitistuu, J . S. Tarholiou, J. S, G, Taasie, G, E. Taylor, J. Taylor, P. B E ennaiil, 
E. H. Thistle.thwaite, R. B. Thomp^ion, W, A. Thomp^mi, C, F^ H, Thriscutt, 
C. G. Tidswell, WC Todd, R. C. Townshend, FT R. Tremlett, R, Trueman, A/FuJ- 
loch» H. C. Turner, K, B, TwissdL J. C. UhlmaiK H. E. V'arky, J. Vokev, A. 
N. Voss, H.H. Wake, IX L. Walker, G. A. Walker, H. W. Walker, j, E. Walker, 
Tl. V, \VaIlaca, F. Walks, J, <i. W'aJton^ J. K. Walton, V\C A. W'arwick, J, \V, 
Wathes, FT Wenpley, W. A. VVheoler, K. T Whefman. O. H. White, H. J. White- 
head, J. H. W. Wilcox, F. K. V\ ikord, A. Wilkiiiiiuu, E. K, Wflliain.^, R. Wjllianis, 
T. M. Wilson, J- H VC Wood, S, H, Wood, J. A- Wrighton, H I . Vrarley, F. 
J. Ycnmg ; Dec 6th, T.icut. H. P, Maybury, MkUl'x, R, (T.F.), to 1 m‘ Teiiip. 
Capt. (with pay and alluHaiices a5 Lieut.) whilst holding the appointment ol 
.Adjt. ; May 4th. 

LojiJon SuppL'mcKl, Da:ember 14/J1. 

The following temporary appointment is made at the War Office 
Sta^ Lmit^niinis, 2nd Lieut, flemp. JJentd 1 . A, PedddI, R.F.C., S.R., 
horn an Equipment OffietT, snd CL, vice Capt. E. S, Sltipi>ur, R.FCC., S.R. ; 
Nov. ^rcL 

Military Wiug. — Tlic fallowing appointments are tnade 

Oj/iaer^ ist du^s (gradtrU as an — Lieut, (Temp. Li«^ut,-Col.) M, 

Spicer, Korth’ti R., from a Depdt Comdr. and to retain his temp, rank while sp 
employed, vice Capt, (Temp. Lieut. -Col.) C. F. Lee. Veo. fiCIC) - Nov. 171b. 

Squadron Commandir.—C^pi. VV. A. S. Rough, BediC R.. S.R., Iront a Flight 
CC«udr., and to he 'IVmp, Major while so employed ; Aug, 34th, 

FHght Ctimmanderi^.^t'iom Flying Officers, and to be Temp. Capts. whilst 
so em ployed : — Lieut. G. Barrett, S.R. : and Lieut. (T«3np. Li cut. j F, IT Holder, 
MX., E. Kent K. ; Oct. isUi. 

My mg — Lieut. J. R, MscMiJlaii, Cmi- Inf. ; Nov. flth, Lknt, M, K. 

Parlee, Can. BxpetL Force, from a Flying Officer (Ob.) ; seniority Nov. 6th, 
ipt6 ; Lieut. A. iL MacDonald, Cau. ' Engrs. ; Lieut, J. V\C RichartR, Can. 
Hxped. Force ; Lieut, A. Jf. Allen, L'ponL R. (T.F.), from a Flying Officer (Obd, 
seniarity Jan. tst. and Lieut. E. W. Guest, R, Lane. R., and to he seed. ; Nov. 
i.ith. Lieut. W. Ridley, Can. Kngrs. ; and Lkut. S. A, Gomez, Dorset K., 
S.R.^ and to be seed.; sud Lieut. A. B. Wludey, K.F.A., S.R. ; 2nd Lieut. 
W. F. Jelffx Loud. R, (T.ICL and to be seed. ; and Lieut. K. M. Harrb, Stiff. 
R., aiui to lie seed . ; Temp. Lietit. C, H. Suuck, Notts and Di?rby R., from a 
Flying Officer (Ob.), seniority from March nth. Temp, iud Lieut. J. VV^eaver, 
attd. Rii. Brig., and to be trausfd, to R.F.C,, Gen, List ; Nov, lOtb. Temp, 
Lieut, G. E. Marden, M.C,, F]s&ex R,, and to be trausid. to R.F.C., Gen, List ; 
Nov. 17th. Lieut. J. H, Ziemcn, Canadian Exped. Force : Nav. tStb, Temp. 
2iid Lieut, N. .A. Ayres, Geti. List, from an Equipment Officer, 3rd CL; Capt, 
W. A. Wolfendaie, M.C.* K. Lane. R. (T.F.), and to be seed. ; Lieut. H. McL. 
F'ergnson, K.F.A. ; S.R., from a Flying Officer (Ob.), seniority from Jan. loth. 
and Lieut. (Temp. Lieut.) A. Clarke, Snff, R-, S.R.* from a Flying Officer (Ob.), 
seniority from March Stb, 2nd Ueut. E. K. Blenkinsop, Dorset R., and to bf 
seed. ; Nov. 2 and. Temp. Lieut. R. F. Browne, Gen. List, from a Flying Officer 
(Ob.), seniority Irom April 30th, 1916 ; Tenrip, 2nd Lieut. R, S. F. D. Kaddiff, 
attd, Hamp. R., and to be traus^fd. to R.F.C., Gen, List ; 2nd Lieuts, J. Murch, 
Ijiad. R. fT.F.), from a Flying Officer (Ob.), seniority from March 2 and, and to 
be seed. ; Lieut. W. E. Lambert, Canadian Exped. Forces ; Nov. 23rd. Temp. 
2nd Lieut. H. G. Tucker, Gen, List, from a Flying Officer (ObJ ; Nov. 24th. 
seniority from Feb. 3rd. Lieut. C. J. L. Lawrence, Canadian Exped. Force : 
Nov, 27tlu Temp. 2nd Lieuts. (on peub.), Gen. List, and to be confirmed in 
their rank ; — G. F. Peirce ; Oct. 27ttL. J. Wingate ; Nov. 4th. G. G. Pasley ; 
Nov. 5tb. W. D. Day ; Nov, gth. F. Nash ; Nov. nth. j. R. Faick, B. Martin ; 
-Nov. 15th. C. C. A, Norris, J. A. Yates, A. L. Code; Nov. lOth, H. W, 
Saugway ; Nov. 17th. V. U. Downard, F. C. Edwardts ; Nov. iBtb. W. L. 
McGregor ; Nov. 20 th. W. R. WL Bums, G. B. Hett, D. M. Scrutigeour ; Nov. 
23rd. B. E. Sharwood-Smith ; Nov. 24 th. O. M. Baldwin. ; Nov. 25th. 

H. R. Caftyn, H. L. Whiteside ; Nov. 26th. E. P. Crossen : Nov. 27th. 

Balloon BTng CommtfiHfer,— Capt. (Temp. Major) H. M. Mcyier. M.C.- Bord. 

R.. from a Co. Comdr. {graded as a Sqdu. Comdr.), and to be Temp. Lieut.- 
Col, whiiv so employed ; Nov. 22nd. 

Equipment lif Ckiss {from ike 2 nJ Temp. Capt. F. R. Williams, 

Gen, list; July ist. And to be Temp. Capts. while so employed: — -Lieut. 

G. J, Moiismi’FiUiobn, Bord. R. (T.F.) : Aug. tst. Temp, Lieut. T. Allen, 
trfin. LiSit ; 2nd Lieut. (Temp. Lieut.) G- E. Quinoey, S.R, ; SepL isf. Lieut. 

H, Pbilljps, S.R,; ^pt. 22nd, Lieut. S. AUeuby, S.R.; ^pi. 26tb. Temp. 
Lieut. II. J'\ Bradley, Gen. List ; Temp. Lieut. A. B. W. Greenhough, M.C,, 
Gen. List; Nov. ist. 2nd Cl. “From the 3rd CL Lieut. E. W. f^itubbs, 


L pool. R. f LML) : .May JsL Capt O. M, Greg. R. War. K* (i .F.) ; Sept. ist. 
Lieut, G, H. C. Cr^ffi'-Hogerfr, VVoro. K. : Kov. rst. 

Geneffil / Temp. 2nd Lieut. V. Richey resrign& hL caMmii::tslon ; Dec. 
15th- J. Darwen, late Lieut. Caiiadiitn .^.S.C., to lie Temp. 2nd Lieut. ; Oct. 
22nd. To be Temp, end Lieuts. (4m pnilj.) : -Sgl. M, W, l.hsyle. from RTLC. ; 
Nnv. ist. :2ud CL .Air Mcoh. P, F. Barrett, from K.F.C.; Aetg. CpL A. T. 
Bt'bUmgtou, fnmi .A.SX, ; Pt«. A. W. Brittain, from A.S.C. ; .Aetg. CpL A, H. 
Bull, from R.FX. : Nov. T3r.l1. J. S, Suthvdand ; Nov. 23TCL 

Mettioraadum.—i^t CL Air M<ch. R Kite, from R.FLC., to l>c Temp. Hon. 
2nd Lieut, whilst spf'cially t-inpioyed ; Dec. 15th. 

Suppiejtientiiry bJ Rugutor Cf^rpi‘.“Teiivp. 2nd Lients (on prob.) arr confimied 
in their rank . — H. J. W. Kotins, J. C, Keen -Hargrea vis, 

London GtixeUe SuppUmenij Ihacmhar 
The following appoint meiHs are made 

S pedal Appoiniftieni {f^raded as a Squadron CnimiHtMiilri-,— Capt. R. W. Brucv, 
Canadian laycal Fiirccs, iroiu a Co. Comdr. (gradetl its a FJiglU Comdr,), and to 
be Temp. Major whilst so employed ; Nov. 1st, 

Flvbig 0 /peeri^- — Temp. 2nd Lieut. L. Clarke, Gen, List, from a Flying Officer 
(Ob.) ; ,\pril 12th. seiiiorify from .\pril fith, 1916 (subititutfsd for notificatton 
iu ot May 2nd). Teutp. 2nd Lknt, J. P, de E. Kobinsou, Welsh R, , 

Sept. 29th, 2nd' Llent. D, C. S. Thomas, Webli R,. and bo seed., I'ianp. 
and Lieut. G. Milner, R.K, ; Oct. i?t. 2nd LUmt. M. II, A. Fletcher, R.A,, ti- 
seed. ; Del, 3rd. Temp. 2nd Lieut. E. C. Netberton, A:S,C.^ and to bi; 
trausfd. to R.F.C., Gen. List : Oct, 12th, leiiip. 2nd Lieut, (on prob,) K, L 
Desoer, Gen. List, and to be confirmed in his rank ; Oct, 31st. Ttnnp. 2nd 
Lieut. W. L. Cokridge, -M.G., Corps, and tu be trausfd. to R.F.C,, Gtm. List : 
2nd Lieut- M. \ . Moloiiy, R.W, Kent R,, and to fie seed. ; Nov. 9th. and 
Lieut, J. Jaccibsj Mauch. R. (T.F.). and to be seed, ; Nov. 13th. Lieut. D. R. 
Pat tie, Canadian Exptxl. Force ; Xov. 14 th. Timip. and Lieuts. (on prob-), 
Grn- List, and tu be confirmed in their r.iiik — H. A. Wallace, J. B. Sacr ; 
?iept. 28th, G, E. Red ell -. OcL i2tb, R. N. Iveiach, R. 3 - Thomas ; Oct. 
31st. E. L. R.'iworfh ; Nov, fith. G, L, Smart ; Nov. <}th. W, B, Lane, 
G. N. McBlain, K. V. F.lwood ; Nov. 121I1. J. Loupinsky> R. Caledcott, E. Q. 
Cudmore : Nov. 13th. W. Stanuarrl ; Nov. 14th- A. J. Donaldson, L. H- 
Raybould, 1 . A. Romyo,, L. R. Lang,, D. W. D‘f!S ; Nov, 131 h. E, Nestinore 
land, H. H. Tait, E. II, JoLnsou ; Nov, xHtli, K. C, Cain ; Nov, TQth. A. L 
Aldridge; Nov. 2i^t- A, H. Herring, J. L, Holt, C. E. G. Cooper j A, H 
Harris, A. Counibs, F. J. Fngarry, G. F, Shemiur ; Nov, 22nd. E. W. Linde - 
berg, J. O. Barclay, J, IL Vmiug, C. N. Madyiey, 1 . D. Qnnerou ; Nov. 231c! . 
E. MaUier, H. Steed ; Nov, i.ytli. 

Flyitifi O^er (Obsen^erL — Temp. 2nd Lieut, A, N, Martyn, Gen. List, from a 
Flying Officer ; Oct. ryth, senionty from Sapt. iitli, igib.' 

iMhon 0 fleers. — Temp. 2nd Lieut, (on prob.) D. S. Gray, Gen. List ; Oct. 
19th, seniority from May 30th, witiiout pay prior to Oct. 19th, and to be con 
Lrined In his rank ; Lieut. F. W. Avison, Midd"x R.> S.R.* and to be seed. ; 
2nd Lieut. G, A, Huim, Norf. K., S.K., and to Ire seed. ; Ko\\ 15th* Temp. 
2ud Liputs, (on prob.) Geii, List, atid to he confirmed in tiidr rank -.—XL D. H, 
Ross, W. H, G. Lowtlu?r ; 2nd Lieut. A. M^trshalL A.S.C. (T.F.), and to be 
stictl- ; 2nd Lieut. N. K. Brooks. R.r.A., S.R, ; 2nd Lieut, H. NuitalL R-F..A,, 
S.R. ; Nov. 26th. Temp. Lieut, (acting Lieut.) G, E. B, Pottinger, R.A., and 
to be transfd. tfj R.F.C.* Gen. List ; 2nd Lieut. R. Bayky, A.S.C, (T.FX and 
to lie seed. ; Nov. Lieut. K. H. Ley, Canadian Exfjed, Force ; Temp. 

2nd Lieut. L- W, Baker, and to be transid. to R.F.C,, Gen, List ; 2ud 
Lieut. A- G. McCorquodale^ -Arg. and Suth'd- Highrs,, S.R. ; Nov. 29th. 

— Capt. D. C. L. Speed, K.K, Rif. C-, from a Balloon Co. Comdr. 
(graded as a Fligiit Comdr.) ; Nov. ist. Capt. H. R. Kavanagb^ R. Ir. Fus., 
ami to be seed. ; Nov, zfith. .And to be Temp. Capts. (without pay or allow- 
ances of that rank) whilst so employed : — %t\d Lieut, (Temp, LioulJ E. Page. 
Midd'.v R,^ from a 3 'lyuig Officer ; Oct. 2 ist. Tump. Lieut, W. G, Perkins, K. 
Fus., and to be trausiii, to K.F.C. Gen. List, vice Lieut. (Temp. Capt,) K. Uiivetm, 
S.R. ; Dot, 30th- 2nd Lieut. (Temp. Lirut.) W. E, G, Bryant, R. Fus., from a 
Flying Officer (Ob,) ; Nov, ist, Lient. W- Mol, Watt. R. Highrs, (T.F.) ; Temp, 
2nd Lient. G. A. Sinclair-MiJt, Gen, Lisit, irom a Balloon Officer ; Nov. 26th. 

Depd Commander, — Capt, (Temp. Major) H. Lee, S.R,, irom a Park t’omdr.* 
and to be Temp. Lieut, -Col. whikt so employed ; Nov, 17th. 

Park ComPHAH^rii. — ‘From Equipment Officers,^ ist Cl., atid to lie Tump. 
Majors whilst so employed: — Capt, A. M, C, Setstt, Loud. R, (T.F.); Oct, 
2^th. Lieut. (Temp- Cant-) L, FindDter* M.C., Manch, R., S,K, ; Nov. ist. 
Lieut- (Temp, CapL.) T. W. Winter, S.R. ; Nov, agth, 

Fqttipment O^er^ ist Cktfis.— From the lud CL, and to be Temp. Capts. 
whilst so employed,— Temp. Lieut. A. Chapman^ Gen, Li$t ; Nov. i6fJi. Temp. 
Lieut. IT, FermUough, On. List : Nov, 23rd, 
aiici Class. — From the 3rd CJ,— Lieut. L. G. P. Wrirren, S.R. ; April 23rd. 
and Lieut. W. A. Robson, 5 ,R,. and to be Temp. Lieut, whilst so employed ; 
June 15th, Lieut. W, H. Triuder, S.R. ; Nov, lat. And in lie Temp. Lieuts . 
whilst so emplayed : and Lieut. G, A. Lawlor, S.R, ; 2nd Lieut. F, C, Thomas, 
S.R. ; Temp, and Lient. B. Cooke-Smith, Gen. List ; and Lieut. R. A. Tielease* 
S.R.,; and Lieut. E. ,McR. Coakell, S.R. ; Temp. 2nd Lieut, N. A. C. Runnels- 
Mass, Gen. LEt : Lieut, E, Cooke, S.R. ; Nov. 17th. 

Schools of j^^rraf Gunnery, 

,4 riistoMjt Insirucior in Gunnery {graded as an Equipment jrd Class),— 

Lieut. G. R. Spencer^ Laij, Fus.^ S,R. : Oct, 2 3 ml. 

General List.— Tht- following, from RjF.C,, to be Temp, and Lieuts. (on prob,) : 
3rd CL Air Mech. J. A- Leonard, 2nd CL Air Mccb, G, Johnson, 3rd Cl, Air 
Mech. W. H. P, Parker; Nov. 13 th. The following to be Temp, and Linuts, 

(on prob.) Cpl, W. F. M. Hopkins, from Yeo. (T,F;) ; Nov. aaad, F, C. 
Worton ; Nov. a8th, 

AerDaautlcal Inspecrlon Department, 

Lonrfon Gazette. Suppiemmi, December i$ik. 

To Im Temp, Hon Lieut. 4 — E, H. Wheeler, whiRt employed as .Assist. lns]?ector 
A.I JL ; Aug. rst* 


Air Raid Compensation. 

In connection witB the new Cioveniment scheme of com- 
pensation for damage by aircraft and bombardment, the Board 
of Trade draw attention to the following points : — - 

The b^neht ol free compensation up to £500 extends to 
persons the whole ol whose property in the United Kingdom 
does not exceed £500 in value, and also to persons whose 
property exceeds that value, provided that, in the latter case, 
all value iu excess of is insured under the Government 

scheme. Where part only of the excess value is so insured, the 
free compensation is proportionately reduced. The scheme 


does not apply to persons the w^boie of whtxse property exceeds 
£500 in value, and who have not insured any part of it under 
the Government insurance scheme. The term " property ” 
includes not only buildings, but their contents, and any other 
kind of property usually insured against lire under an ordinary 
fire policy. It does not include, land, money, or securities. 
The scheme takes eiiect in respect of damage done on or after 
September, 1917, In no circumstances wdli a refund of 
premiums be made in re.spect of any insurance that may have 
been effected with the Government. 

The address of the Air Raid Commie nsation Committee is 
I, Palmerston House, Old Broad Street, London, E.C. 2, 


5 
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SIBE-WINDS. 

His many friends in the industiy 'will extend their sym- 
pathy to ]V£r, Douglas W. Thorburn in the bereavement he has 
suffered in the sudden death of his father. This has naturally 
affected the future plans of Mr, Douglas Thorhurn, and if 
any of his friends miss him for the time being from the ac- 
customed haunts, ot if he fails to call as usual, they will know 
the reason. 

Metai, small parts for aeroplanes, and in fact anything in 
the way of small steel stampings, welding, tube-cutting and 
filing, is the speciality of the Pulvo Engineering Co,, Ltd,, of 
lo— 16, Dane Street, Hoiborn, W.C. The firm are utilising 
a good deal of female labour, and they pride themselves on 
the way in which their wwkers are looked after. The result 
is seen in the cleanliness of the machine shops, w^hich is in- 
variably commented upon by visitors to the 'works. Another 
interesting fact is that the ranks of the ’workers liave been 
recruited from all classes of society. 

Certainly not the least important part of the journey of 
the Handley Page machine to Constantinople "was the lubri- 
cation of the ItoUs-Hoyce engines, and it come as no 
surprise to know that Wakefield Castro! worthily upheld 
its great reputation. During the present cold snap the 
fact that castroi maintains its efiiciency even in extremely 
cold weather has been again satisfactorily put to the test. 

■’ Hermetic " is a special composition for joints of motor 
cars, gear boxes, &c,, which has been finding great favour in 
France, and we understand the French air ser\nce are extensive 
users. It takes the place of ceruse, linseed-oil varnishes and 
other substances, and enables the joint to be made perfectly 
tight. At the time of use Hermetic " is a thick liquid, and 
it is spread by means of a brush over the joint, w-hich it im- 
pregnates. When both sides arc impregnated, the joint is 
put in place, and in a few’ minutes the material is consistent 
enough to ensure absolute tightness without the use of paper. 
Messrs. Mestre and Blatge, of 20, Store Street, Tottenham 
Court Koad, W.C,, are selling the composition, and they will 
be pleased to send samples to any firm who would like to try it^ 

Ornamental as well as useful is a little desk mirror to 
hand from the Cfllon Company, Limited, and for 'which many 
thanks. Incorporated in the lower part of the mirror is an 
ingenious calendar, %vhich shows a month at a time, and is 
instantly changed as the months go by. It is an acquisition 
to any desk and lucky are those fnends of the Cellon Company 
’Who are fortunate enough xu receive one. 

The directors and employees of the AG.S. Manufacturing 
Co.j of 4 and 5, Norfolk Street, Strand, W.C.2, have decided 
to celebrate Xmas this by making things brighter aid 
happier for others. They have arranged to entertain 500 
poor children to tea at CheLea, and afterwards there will be 
an entertainment and distribution of toys. They have sent 
275 parcels to lonely soldiers of many regimentvS on the 
Western Fronts and are contributing /50 to Sir Arthur 
Pearson Hostel for Blinded Soldiers. It is a splendid idea, 
and the efforts to bring a little happiness to some at what 
used to be the festive season ’’ will be fully appreciated. 

The considerable increase in the number of II. P, employees 
was emphasised when the arrangcmentFi for the third annual 
dinner were being made, and in consequence the function, oli 
Saturday lafit, w^as held in the Connaught Kooms, the numbe?" 
present being between 1,200 and 1,300. Mr. Handley Page 
was in the chair, and in responding to the toast of "the old 
firm," proposed by Mr. R. S. Hubbard, made an earnest 
appeal to all the employees to " do their damnedest," The 
whole situation was in the hands of 'the aircraft workers. 
Mr. Handley Page paid a tribute to the able way in which 
Mr, Workman had watched over the H.P. interests on the 
"other side." Mr. Workman also strongly supported Mr. 
Handley Page in his appeal for 'imity among the workers. 
An excellent concert followed, and needless to say— with Mr. 
Handley Page in the chair — a very pleasant evening ensued. 

M M 

The Work of Italian Aviators, 

A semi-official statement issued in Rome announces 
that between October 25th and November 30th Italian aerial 
squadrons carried out no fewer than 40 large bombarding opera- 
tions. Altogether 242 Caproni aeroplanes participated in 
these operations, and dropped a total of 45 tons of bombs 
and other explosives. Of this large numlier of aeroplanes 
only eight failed to return to their bases, and 32 pilots, 
observers, and machine-gunners were lost. During the same 
period Italian airships executed 14 bombardments at night, 
and dropped 14 tons of bombs without suffering any loss. 


December 20 , 1917 . 


NEW COMPANIES REGISTERED* 

AERO- MOTOR ENGINEERING COMPANY", LTD. 
Private company. Capital, 10,000, in £1 shares, 

BATH AIRCRAFT, LTD. — Capital ;^20,ooo, in jfi shares 
(10,000 participating preference). First directors: — J, E. 
Henshaw’, T. B. Sikock, H. J. Thomas, C. A. Richter, and 
H. D. Richter, 

BIRMINGHAM AIRCRAFT COMPANY, LTD.— 
7. Waterloo Street, Birmingham.— Capital £xoo^ in £i shares. 

INTERNATIONAL FLYING, LTD.— Capital, ;^2,5oo, in 
5s. shares. Expert advisers* engineers, exhibitors, &c. 

SWIFT AVIATION COMPANY, LTD., 41-3, Richmond 
Road, Kingston-on-Thames.' — Capital ^^5,000, in £1 .shares. 
Acquiring business of the Swift Aviation Company, caniec! on 
at Kingston -on -Thames, manufacturers and dealers in aero- 
planes, parts, &c. First directors; J. C. Wilson, C. Smith, 
and G. Thomas. 

BUSINESS NAMES REGISTRATIONS, 

CHELSEA ^VTZLDING AND ENGINEERING COMPANY. 
- — Registered, November 13th, 1917. Aircraft welders and 
fitters, 170B, King’s Road, Chelsea, S.W,3. Business com- 
menced, November 2nd, 1917. Partner^ : (i) Frederick 

Sermon (British), 1, Albert Cottages, Flood Street, Chelsea; 
(2) Ernest Watts (British), 10, Eustace Road, Fulham, S.W. 

m m m 

IMPORTS AND EXPORTS, 1916-1917. 

AeroPT^anES, airships, balloons, and parts thereof (not shown 
separately before 1910). For 1910 and 1 91 1 figures, see “ Flight 
for January 25th, 1912 ; for 1912 and 1913, see ** Flight” for 
January 17th, 1914 ; for 19141 see “Flight” for January 15th, 
1915; for 1915, see “Flight” for January 13th, 1916; and for 
1916, see “Flight” for January iiLh, 1917. 

Imports/ Exports, Re-Exportation « 



1916. 

1917. 

1916. 

1917. 

1916. 

1917* 


£ 

£ 


£ 

4 

i 

January ,, 

i>S°9 

10,842 

6,399 

67,033 

Nil, 

Nil. 

February .. 

6,444 

9»479 

30,693 

26,512 

— 

6 

March 

3.388 

11,158 

17,872 

58,517 

7 


April 

3.3S3 

21,141 

22, 60S 

21,151 

3.783 


May 

. 1,986 

6.877 

26,165 

59,713 

300 

— 

fiine 

- 4.9S6 

2,670 

50.2S7 

14,647 


— 

July 

. 2,072 

9,104 

12,932 

106,250 

— 

— 

August 

. 2,583 

18,680 

>3,555 

68.315 

420 

258 

September 

1,076 

9,047 

36,048 

56.491 

— 

30 

October . . 

952 

58,0^ 

9,289 

73,580 

S 


Novemlier 

7,406 

169,574 

12.858 

75,632 

— 

— 


35.785 326,658 

238,706 

627,841 

4,51s 

394 



m 

m 

m m 




Aeronautical Patents Published, 

Applied for fo 1916. 

f h ' luinbsri in bcdckets are tiiQ^e under which the itaas will be 

prints and abridged, 

Published D^eember aoiA, 19T7. 

12,170. E. H. Clift. Air-speed inditators. (11:1,308.) 

13,481. E. K. Calthsof. Patucliute-JaiincJimg devices. (111,31^2.) 

Applied for in 19I7. 

Tlie numbers in brackets are those under which the specihcatioiis will be 
printed and abridged, 

Ptthiished Detemher zoth, T917. 

285. J. R. Porter. Aerouautical machines. iirTi,374.) 

3,330. C. A. Christianson. Aeroplanes, &c. (111,407.} 

10,412. W. M. Wright and C. L. Pashlfy. Flexible connect ions, «Emtr* 

wires, Sco,, fgt aijcTall:, (ill ,440.) 

I If you require auytblug pertaining to aviation, study i 
** FLIGHT’S ” Buyers* Guide and Trade Directory, 

I which appears In our advertisement pages each week 
I (see pages Ixxxix, xc, xci and xcii, 

FLIGHT 

and The Aircraft Engineer. 

36, GREAT QUEEN STREET, KINGSWAY, W,G. 2 . 
Telegraphic address: Truditur, Westcent, London. 
Telephone; Geirard 182S, 

SUBSCRIPTION RATES. 

'' Flight will be forwarded, post free, at the following rates r— 
UmxED Kingdom. Abroad. 

s. d. I s. d. 

3 Mouths, Post Free . , 310, 5 Months, Pcst Free, » 5 0 
6 .. .. 7 7' 6 „ „ .. 10 o 

13 ,, , . . 15 3 13 „ „ .. 30 O 

Cheques and Post Ojfice Orders should be made payable to the 
Proprietors of " Flight/' 36, Great Queen Street, Kingsway ■ 
W.C. 2, and t^dssed London County and Westminster Bank, 
otherwise no responsibility will be accepted. 
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OVJH \\ 0]>PIM. FOX wa-'. pkm^4ed 
in p'iei— at least the newspapers 
said so. The Riglit Hoil Ernest 
Egglct on Met lierby . m 1 1 o had repT e- 
Maited tlie eonstitiuncv in Earlia- 
inent for httemi years, laid died 
iii Senile decay and the Son I It 
Wopphii^itm yeii's considered that 
it would be very diOicnlt to lill 
his place. This view was apparently not shared 
by at least three gentlemen, who had aheady come 
fonvard as prospect! \'e candidates. Tliey were : — 

Sir ^Vil!ingt^^ Wamiinghani ((jLA^eniniem). 

Mr. Stuan Blythe, KC. (Independent). 

Mr. Arruwb\' I. Ayres (Watchdog). 

It was rumoured in the ''Spotted Dug" lliat a 
lourtlt candidate, u hjcal man, was iikdy to enter 
tlie lists, and offer himself t(j the electors simply 
and Solely as a Reprisalist. But it was ielt that the 
fact of his being a local man scvcielv handicap 

him. Xo man is a jjropliet in Ins own mtintry. so 
Sir Willington Wanniiighum had come Irum Ihs 
palatial mansion in Cumherhmd, Mr, Stuart Blythe 
fumi a garden city, and Mr. Arrow by 1. .^\res fia>m 
no one knew wliere. The iilldmpuri ant point was 
that none (/f tliem had ever been in South Wopping- 
ton before and had no conceivabh^ interesT in the 

place. It was really difficult 
to tell which candidate the 
Smtl/i iVoppini;i\m Akai. 
favoiii’cd. It reproduced a 
plica ograph of Sir Willington 
playing ball with iiis little 
iiitice, and in the sainuissm^ 
gave the ye^ir in winch Mr. 
Stuart Blythe took silk, and 
liiiiTcd that he miglit even- 
tually sit oil the Woolsjick. 
In that issue Mr. .Vrrowby 
T Ayres appeared to be 
amongst the ‘Valso ian.“ 
Knowing well llie rebm^d 
t one of t iu‘ Sottih H oppitiglou 
Xtrms, 1 Misjiecti-d tliat lie 
was in smne way dtclassi\ 
and I derided not to voTc‘ 
for him. Bui 1 s]pecdiiy disillusionised, Fbe 

very next day the Xews gave a two-cohimn 
interview witli Mr, Airtmby T. Ayres, and headed 
it ' ' Ti 1 e Man Wi i o Wa n t s f ( i Got 11 hugs 1 Ion e . ^ ' 

1 decided to vote for him. 

This was my frame of mind on going to bed. On 
rising next morning* I was more determined than 
ever to vote for him. The censor, f am afraid, will 


not allow me to tell you exMClt\' ^^hctt it wum that 
conhrmed mv decision. Suffice it to sa^* tijui thi‘.ie 
\\a.> an air raid that night, and tliat we in Soutli 
Woppinglou wltc not altogether imaware n\' the 
fact. 

; As 1 shaved tliat morning 1 cm mvsclf iwice llirough 
itching to get tilings dome and Itadly jammed the 
inside ol mv du^ck with tlie tooth 1>msli through the 
\dicmeiicc ol determination to insist on air 
r e [ ) V i s a 1 . 

Longbeforel 
I tad finished 
dressing I 
liad come to 
the conclu- 
sion that 
bnilj tlie 
wlhte-livcred 
baruiiet and 
the glib 
tongued bar- 
rister ought 
t u be Immid- 
ed out of I lie 

('(jiisiiuiency, 
and I was de- 
termined to 
do S(.aiie of 
the hmmd- 
ing. 

At mid- 
day I bought a halfpenny paper, and found tliat 
Woppingtun loomeci large in the news. 1 turned 
eagerly to tJie column luiaded “ \A'op]iingt lai 
i andidate says M'op Gei man Ttmns. " Ali , I t hoiiglit * 

good old 
Arrowby 1. 
Ayres ! Hut 
it wasiTt. I 
could hardly 
believe my 
eyes — it was 
Sir Milling* 
toil Waiin 
iiigliam wlui 
had iittt:red 
tliosc! me- 
m o r a b 1 e. 
words. He 
Jiad said a 
great many 

other tilings which seemed to me truly achuirable, sucfi 
as: '■ The electors of Woppingtun in giving me their 
votes will let tJresu bandits of th<‘ air, tbese moon- 














OVFR 1'IiE LINES : On ihe riiil of an enemy Albatros. {Hv X 





Igtiters, tliese raiders o[ the niglit, Icnow that they 
will be repaid in kind, I demand a hecatomb in 
every German tuvMx/' After all, I reflected, blue 
blood tells, and evidently Sir Willington was tlie 
man lor \^"oppi^gton. His language seemed to me 
to express admirably my own sentiments. A man 
ol social standing who would talk like that in Parlia- 
ment would be a real asset to tlie nation* I decided 
to vole lor him* 

But on the fourth page of my halfpemiy paper, 
in a sjvecial article on tJie urgent need of reprisals, 
Mr. Stuart Blythe, K.C., was quoted as saying that 
it was sim])ly to secure a ]>olicy of reprisals that, 
at a crisis like the present, he ventured to oppose 
the Government nominee* The Governim-nl had done 
nothing but temporise* '* Was it likely/' he asked, 
'*that any nominee of the Government vuaild lie a 
strong man ? Was such a crciiiure likely to harass 
the GovenimetU till we got reprisals ? '' Kow, I 
am not easily swayed in my opinions^ but I must 
own that tliese arguments shook m3’ faitli in Sir 
Willington. Ever^timig considered, I decided to 
support Mr* Blytlic* He was not a pari}* man, his 
hands were free, and his legal training v ould enable 
him to ]i resent the 
case for reprisals to 
advantage. 

A few daj’s later 
Sout Ii Woppingt on 
was thrilled to its 
core. Every paper in 
England rang with 

I h e n CVS* M r * 
x^rrowby L Avtes 
had challenged Sir 
Willington Wan- 

II i n g h a m to a 
t went 3" round con- 
test to be held at tlie 
Pa laceu m Mu sic 
Hall, the proceeds 1 o 
go to a war charity* 

It happened thus* Sir Willington was addressing an 
open-air audience from his twin six car, and in the 
midst of an impaSHiontd peiiod exclaimed. 1 am 
tlinroughly conversant witli e\cry phase ol flying 

" Here he paused, either for effect or fur want 

of breath, whcren[ion a uide raucous voice stiid '' 'E 
means /yfr/g,'' Ribald laugliter followed this sally, 
and Sir WiUmgton roared at the top of his voice, "If 
the cur who made that observation will step forward 
I wjll thrash Jum like a dog*” Nobod}^ stepped for- 
waid, tlioiigli I ver}* nearly got pushed forward* 
Finally the meeting broke up in disorder* 

Next ckiy the report got out that it was Mr* 
Arrowby I. Ayres who had made the insulting lemark* 
He, jjowever, wrote to the South Woppington News 
to sa}' that he liad not done so, but that it was a 
pretty w'itticism nevertheless, and tliat if Sir Willing** 
ton would sa}' tlie things he did lie ouglfl not to 
be surprised if the men of Woppington told liim 
wiiat the}' realty tltought about him* Sir Willingt on 
vTUte and said that Mr. Arrowby I* Ayies was no 
gentleman and was simply pandering to the rabble* 
Mr* Stuart BRnhe now took a hand, and in a care- 
fully worded letter pointed out that there is no 
rabble in South Woppingt cm, and tliat Sir Willington 
had no right to come from Cumberland to insult the 
free-born electors of Woppingt on ; never! lie! ess, lie 
considered Mr* Arro^vby I, Ayres' letter in the wuibt 


possible taste — it was altogether unpardonable 
gratuituously to cast aspersions on the veracity of 
a fellow candidate, Mr* Arrowb}* L *A3Tes tJien 
challenged Sir Willington to fight tlie matter out in 
true British st\ 1 e ; as for Mr. Stuart BKthe, he said, 
that person was he believed, a lawt’er — and South 
Woppington knew what law3 crs were. This induced 
Mr* Stuart Blytlie to threaten Mr. Aixowby I* Ayres 
with a libel action, whereupon the latter apologised 
and said that though hiw\^ers were passable enough in 
their proper place, that place was certainly not the 
Flouse of Commons, wliere their ineptitude was 
conspicuous from the Treasury Bench to tlie Kitchen 
Committee, and lie offered to box, run, row, or 
swim Mr* Stuart £100 a side* At tliis stage 

it must be admitted, popular sentiment was strongly 
in favour of Mr* Arrowby I* A\-ies, vlio was spoken 
of even by liis opponents as a ” good old sport,” 

The South IVoppingkm News, in a chaste leader, 
appe;iled to all Ihiee candidates to dinp peistmalities 
and confine tliemselves to the mighty issues at stake* 
Maiw letters appeared from elect ors, and many 
more were unavoidably held over on account of want 
of space* Two of mine weie lield over- — one, quite 
a short one, urging the advisiibility of a moie suitable 
\'enue for ilm proposed uveul y-roiind contest than 
the Pakiceum, and the other simply asking if it were 
true that Mr* Stuart BK'the had insured liis voic€f 
for £i,nno, as 1 had lieen infoinied on eminently 
credible aulhurit}*. 

Oral or yh ns alwa}*^ had charms for me, and I found 
inysell svxa^'ed in nun by the eloquence of all three 
candidates, whn seemed to me to represent three 
distinct schools of oratoi y. Demostlicnes, I believe, 
used to urate with pebbles ui his mouth ; Sir Willing- 
ton sounded as though he followed tliis tradition. 
Mr. Stuart Bl3the repinduced ti e cultiued charm of 
Cicero witli a dash of Daniel OEuimell in it, whilst 
Mr. Arrowby 1 . Ayres lemiiided one irresistibh' of 
Kobespierre haranguing the Commune, in the attitude 
ol Ajax def3*ing the lightning. 

M r . A i j uw 1 j y I . A \' 1 cs n a t u 1 a 1 1 v n i a de great 
capital out of the fact that lie had four times bpeii 
up in an aeroplane, and actually looped the loop* 
Sir Willington reminded the electors that three of 
his anccsiors had distinguished tlvcnisclvcs in the 
House of Lords* Tliis let Mi, Stuart Bh the in, and 
in a ve.r\" telling passage, he exclaimed : ” It is 

obvious that the proper place for such a dislingiiished 
flying man as Mr* Arrow b}" E Ayres is in the air, 
driving a wav Got has ; it is eqiialK* obvious ihat 
Sir Willington ought to go to tlie House of Lords, 
and keep up the family traditions; my place is in tlie 
House of Commons.” 

Sir WilluTgton seemed to know' a gieat deal about 
flying — I mean a great deal for a man wEo erme 
from such a verj’ old family* He w’as consn ntly 
telling us things like tliis: ” Tlie ])ower exerted 

by a pigeon fl^’ing is 2*222 feet per minute, which 
w^orfcs out at appi oximaldy 50 hoise-power per ton 
weight,” This he s^iid would give us some idea of 
the iiorse-power necessary to clear the air, and it 
wus tliis statement, 1 imagine, that drew- from Mr. 
Arrou'by I* A3T6 s a decidedly vulgar remark about 
ass-power, which \mlgar lemark decided me not to 
vote for Mr* Atres, To help us to realise the 
difficult}^ of aerial defence, Sir Willington explained 
that if you aliow’ed only tw'o pigeons to a square 
yard (surely, he said, a modest demand), a very 
or dinar}- -sized flock of pigeons, looking little larger 
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than a Gotha, would contain 117,183,000 pigeons>, 
and yet tliis target would give a sport smtin no cJiance 
wdiatever* It was stupid, therefore, he said, to say, 
like Mr, Arrowb}' L A\nres, that Got has ought to be 
brought down hke pheasants driven lo the guns. 

Mr. Stuart Bhihc 
St ole Sir Willmgt on 's 
pigeons, so to speak, 
to illustrate the food 
problem, ft was, he 
said a veil-known fact 
that a pigeon eats halt 
a pint of grain a day, 
and that consequently 
Sir Willing! on's flock 
of pigeons would re- 
quire some 9,800.000 
bushels of grain a day. 
That perhaps would 
give them some idea 
of the magnitude of the 
problem that men hke 
Sir Willington left 
unt ouclicd. 

Mr. An'owby h Ayres said that, personally, lie 
would be very pleased to talk about pigeons wlten 
the war was over, but at present —no, emphatically 
no ! For his part, he would never sleep peace- 
fully in his bed till he heard Got has tumbling from 
the skies like a shower t>f meteors. He had, Ife said, 
challenged both his opponents to tight him— and 
t h ey ha d refused , Were th ese craven-sou 1 ed tvr e1 ch es 
the kind of men to represent Soiitii Woppington ? 
A thousand times, no ! He, Mr. Anowby I, Ayres, 
had entered into a /2,ooo bond not to accept the 
Premiership, nor the Chancellorship of the Exchequer, 



as long as the war lasted. Wliy did Ms oppohents 
not do the same ? He was, he stid, going to PStrlia- 
ment , not to smoke cigars in the lounge of the best 
club in the world, not to seek office and bolster up 
his family traditions, not with an eye on dhe Wooh 
sack, but merely to become the si'.ourge of imbecility, 
inactiv'ity, inertia, and inanity, and to voice the 
claims of the toiling masses, if need be, in tones of 
brass. This speccli uf his oil the eve of the poll 
gave me furiously to tldiik — tliere was a good deal 
in wliat lie said, 

* S|S 

It was a very small poll, the smallest on record, 
and the figures were dev:Iared as follows : — 

Sir Willington WaTimugliam (Govern- 
ment) ... 2,381 

Mt. Stuart Blythe, K.Ch (Independent) 503 
Mr. Anov'b)’ T A\’iqs (Watclidog) 84 

Mr. Arrowby L Ayres accounted for liis defeat 
by the fact that a false alarm of an air raid was sent 
out (possibly by lus c^pponents, he thought) on the 
day of the polh and this undoubtedly kept many of 
his most ardent supporters at home. But surely 
the false alarm worked trilaterally. I myself, for 
instance, would, in all probability, have voted for 
Sir Willington, had I considered it safe to go to the 
polling-boot In 



Ruthless Rhymes, 

WHILST! chasing Huns upon 
his Caniel, 

The Sopv^Tth km:l, and not 
the n:aiiinjal 

Reggie over did a bank. 

Ris head quite spoilt the 
petrol tank. 

t l s 

Fritz, upon his Gotha Haider, 

hondon tor a bee- line niade-a ; 

Empty now is Fritz's garage. 

Have you seen our A. A. 
barrage ? 

- I 1 

It took young Clarence just 
a week 

His aircraft park in France 
to seek, 

For, fitting out his Martin- 
syde. 

They did not put a chart 
inside. 

! J ! 

Horace on a B.E. 2 c. 

Eloped one night witli cousin 
Lucy : 

Ho did not wed that daring 
wench. 

Tiiey landed in a German 
trench ! 



Limericks* 

Large and marvellous is the 
Caproni, 

ICven young ones appear 
over* grow ni. 

If they get any bigger, 
\\Tiat price the pcwir 
rigger I 

Unless they are braced by 
Marconi. 

t 1 ! 

A pilot wbo'd leamt on a 

Bl^riot 

Always thought he was rather 
a heriot. 

Till someone cried 
" Steaduet, 

/ learnt on a Brcgnet." 

Then his pride sank to some- 
where near Zeriot. 

I r i 

Whilst rigging a ‘bus, an 

A.M. 

Said, Golly, this 'bus is a 
gem, 

Gott strafe its designer, 

1 cannot align *er, 

1 must wangle the angle pm 
tmi*" 
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ND it came to pass in the third year 
of tlie ^eat war that the ponple of 
the land of Eng did cry out with a 
great voice, saying : Behold it is 
not well with them that fiy. For 
they are as sheep befoi'e the 
shearers when they must meet he 
whom we call the Hun, for that the 
House of the Air is an house divided 
itself, w'herein of the red robe and the blue 
men say that each matteretli not to the other. And 
they lifted up their voices and cried to them in autho- 
rity over them : Give us, we pray thee, an House of 
the Air in which there shall be no more strife, and 
where no man’s hand shall be against his fellow, 

And, belinid, tlie cry which went up %vas so great 
that Herbert, who was the cliief counsellor of the 
King, took counsel with his fellows and said unto one 
Nathaniel : Lo, it is for thee to square up the mess 
in this, the House of the Air. And Nathaniel answered 
and said : But, lord, wherewith am I to do this thing, 
since thou gives! me no a\ithority over these people 
of the Air ? And Herbert, the chief counsellor, 
made answer with rude gestures and said : Go to, 
knowest thou not that this that we do now meaneth 
noticing, and is but to soothe the clamour of them that 
cry out in the public places ? 

So it came to pass that Nathaniel betook himself 
unto the House of the Air, and said unto those who 
dwelt there : Do thou this. But they laughed him to 
3Com and said ; WJio art tJiou, aiijnvaj’, and W'here 
is thy authority without which no’ man can cut any 
ice in the land of Eng ? F'or that was the manner 
of speech in the land of Eng in that time, And 
Nathaniel went forth into the market place and cast 
dust on his liead, sa\ ing : Woe is me that Herbert 
hath let me dowit in this way. 

And in the fulness of time the people of the land of 
Eng cried out against Herbert, and said ; Behold, we 
are fed up with thy ways. Thou didst tell us af oretime 
to wait and see. Lo, we have waited and watched 
until our eyes be sore, but we have seen nothing. Get 
thee hence from the high places, and give us a man 
who will hustle with an exceeding great hustle. And 
Herbert got, and in his place one Jarge, who was of 


the county of Limehouse, became the chief counsellor 
of the King, 

And after many days the people cried unto Jarge, 
saj'ing r Behold, thou hast done well, but still there 
is the matter of the House of tlie Air wliidi progresseth 
not. Wotabartit f Wliich again is after the speedi 
of the people of the land of Eng. So Jarge gat liim 
busy and sent for Dra-cow, tlie son of Pcerzon, who 
was one of the King's builders of bridges and of aque- 
ducts and all manner of great works in the land. And 
he said unto him ; Lo, there is a great strafe in the 
House of the i\ir, in which the hand of all men is raised 
each against the other. That mattereth not a cir- 


cumstance, save that the people cry out for the blood 
of them in authority, saying : Do something or get ! 
And, behold, Al-fred, the maker of cabinets, of whom 
thou knowest aforetime, hath even an eye upon us, 
and the miting is upon the wall. Therefore, I pray 
thee, see to it that the strafe ceaseth, and I will give 
thee certain authority wherewith to still the clamour 
of them that dwell in the House of the Air, 

Ami Dra-cow did even as Jaige had said, and the 
people declared one t o another : Verily, this is a good 
egg, this thing that Jarge hath done. 

But it came to pass that certain of those who sat in 
the councils of the land of Eng and certain of the 
scribes who had cunning in the ways of them that 
dwelt in the House of the Air. said : Yea, even though 
this be good that Dra-cow doeth, yet it is not enough, 
for is not the House of the Air divided within itself 
even unto this day ? Wherefore, then, do ye not 
make one house and place over it one skilled in counsel 
and of great cunning in the ways of men ? 

.And there was one among the scribes who cried as 
a voice in the wilderness : M^at expect ye from an 
house like that of tlie Air, where all men have each 
his own end to serve and where even are the dwellers 
clad in all kinds of divers raiment and each weareth 
the symbol he loveih best. Give us, we pray thee, 
an house where all men arc dad in one garb and where 
all weareth one symbol of their servitude to the King. 

And, behold, all this seemed good in the eyes of 
Jarge and the counsellors of the King, and it w'as even 
so, Tlien Jarge spake unto AJ-fred, the maker of 
Cabinets, wlio had returned to the land of Eng from 
a far country, saying : Lo, get thee to the House of 
the Air, where thou wilt find things for thy hands to 
do. But .Al-fred winked him lus dexter eye when the 
words of Jarge smote upon iiis ears, and said privily 
unto himself ; Am I a fool that he should seek to 
muzzle me thus ? So .Al-fred, the maker of Cabinets, 
took him his tablets and wrote unto Jarge siiying : 
Behold, there is nothing doing. And he also sent these 
words which he had wTitten unto Jarge to the public 
scribes and the tellers of talcs in the market places of 
the land of Eng, and these told unto all men of the 
wTitings of .Al-fred. 

And when Dra-cow heard of these things he was 
sore angered, but being of the race of tliem that are 
gentle he paraded not his anger, but said soothly unto 
Jarge 1 Behold, is thy servant a dog that thou shouldest 
do these things ? And Jarge had no answer to these: 
sayings. Now .Al-fred, the maker of Cabinets, had 
even a brother whose name was Ha- r old and to him 
cometh Al-fred privily saying ; Thou hast done well 
in the making of raiment and of trappings for the 
hosts of the King. Lo, tell me I pray thee, shall 1 
speak unto Jarge that he shall set thee in authority 
over the House of the Air ? For, he will do this 
thing if I counsel liim, lest I say in the public places 
and in the writings that J.ARGE MUST GO. And 
Ha-rold made answer and said : Brother, thou art 
wise beyond the wisdom of all men. There is none 
among all tiie multitude of the counsellors of tlie King 
that is a circumstance unto thee. Yea, even the ser- 
pent hath not thy cunning. Let it lie as thou sayest. 

And behold, all these things came to pass in tiie 
land, even as Al-fred, the maker of Cabinets, had said. 
And Ha-rold entered into the House of the Air, and are 
they not written in the chronicles of the land of Eng 
the tilings that Ha-rold, the brother of Al-fred, makcj 
of Cabinets, did at that time ? Cynic US. 



NOSE-DIVING.— Now then! none of yer playing Father Christmas up there. It’s against the Defence 

of the Realm Regulations. By Tom Morgan. 
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What an historic occa- 
sion it would be Mb on lie 
delivered his Ibesidetitial 
Address. He pictured to 
liimseli the crowded hall 
M’itli its rows and rows 
of Iis’jiei'critical slide-n.de 
HianiiJulat ors eagerly 






for he loved caviare. He was thinking 

how excellent it was, when he became 

aware of the presence of four curious little ^ 

creatures, with big heads and little bodies, V , 

who lined up and, nodding to each other 

in the traditional glee-party manner, 

commenced to sing ^ 1 

WeVe singing in a row, I 

We are the b others p. 1 

We're going for a row, I 

We're going to Ash for roe, 1 

This was loll owed by a curious mixluic of | 

sounds out of which emerged persistently, 
nowand again, row, {k row or roe. 

Tins went on for a few minutes, then 
suddenly ceased, and the brntliers made a bow and 
disappeared. Then came forth a funny little, thin 
man, M, Upsilon, who would keep waving his arms 
about as if he wanted 1o Hy. He announced that 
he proposed to recite a tale of woe. This was it 

Miss Alpha, though she led licr rlass. 

Was yet a most unlovely lass, 

She had a little sis; ter tf. 

And she would often bang and ^ 

And posh and punch and pound and pelt her, 

And many a heavy blow she 5, 

So that the kit fen e'en would jh 
W hen suilerjngs slie 

This Alpha was so bad to B 

That, every time she dtanced lo meet her. 

She looked ns though she longed to 
And oft against the mmH she jammed her, 

And oft she took a stick and a, 

And for the pain and tear she brought her. 

She pitied her not one t. 

But, with a sly and wicked eye. 

Would only sav, Oh. fiddle I ^ y* 


For Alpha, so demure and striking, 
or took an ardent liking ; 

And Mike, when first he chanced to meet her 
Fell deep in love with little B. 

-And oft at eve tlte boys would go. 

And on the jileasant waters p. 

So when the hapless little 6 

V Alpha was about to 

She diiwn upon tlic bank na>idd h. 

And erv’ aloud and shout, like fun, 

" Run Mike f nm 


.Mikey, o/‘ 

/ — - As the funny little man bowed and 

disappeared, the Professor realised with a 
^ start that this was none other tlian the 

de\dce lie had used when a boy at school 
to keep tlie (ireok characters in mind. 
He recalled also that it was something of the kind 
which was to enable liim to remember tliat all- 
important quotation. He even remembered that if 
started 

Jumping up suddenly from his chair in order to 
get paper and pencil, one of his slippers flew off and 
— lo and beiiold' — out from it fell a crumpled piece 
of paper. The cleanness and freslmess of the paper 
impelled tlie Professor to pick it up and investigate. 
Great was Iiis joy to find it indeed the note 
vchich by its absence had caused so much trouble and 
anxiety in the Professor^s liouse.hold for two days. 
How it got in the slipper was a mystery, but it liad 
appaiently been snugly reposing in the toe. 

As for tlie equation, and thc^ v onderful Presidentuil 
address wliidi it inspired, nothing fiirllier need be 
said here, for are they not set do\ni. together vath 
the otJier doiiigs of the Professor s wonderful year 
in the Transactions of the Worshipful Guild of 
Differentia] and Integral St ress- Merchant s ? 

^v. G. B. 


Then 0 cried Avilh noi.w eJamemr, 
And ran and told her grief to 7 , 
And 7 , a pitying li, 

Would giv^e the little girl some tt, 
And say '* Now, darling iiuismT ^ 

Two Irish lads, of ruddy rheek. 
Were living just across the creek. 
Their names O and w ; 

Tlie one was small, th^ othpr big; 
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[EdUf>rtal Note. — With tliis week’s issue oi "ri.iGHT” we 
start and finish our grand new thriving serial by that young 
and biilliant author whose sundry articles have been appear- 
ing in fortnightly parts for Some time past — Ed. 

S A\^ for the howling of the gale that 
raged witliuut, and the regular beat of 
Captain (R.F.C.) Gaston Camouflage's 
heavy tread as he paced up and down 
the parky flooring of Lady Ima 
Chauviere’s magnificent reception hall, 
and the iirilatingly incessant tick-tock, 
tick-tock of Ima’s Grandfather's clock, 
not a sound broke the deathly stillness of tlie night. 
It had just struck eleven. Would she fail him at 
the eleventh hour ? Surely he had not done wrong 
in tru.sting her with the details of his secret mission, 
upon which so much depended ? She would not, 
could not — Heavens ! ! — tell Count Kamerad 1 But 
no, he dismissed the thought almost before it crossed 
his mind, as a silvery laugh — ^hers — caused a deep 
flush to mount his handsome features at 3,000 ft. 
per minute. Again that laugh, somewhat high in 
pitch, and then slie burst into the room. (Fig, r.) 

" Ima." 

" Gassy.” 

For a momcait he stood transfixed, gazing into her 
liquid French walnut eyes. Her design was indeed 
superb. She was some 5 ft. 4 ins, overall length, 
faultlessly streamlined, and her features were 
exquisitely carved, especially the entering edge of 
her chin. Her deeply cambered eyebrows and the 
negative washout to the corners of her moiitli gave 
a derniere touche to her bewitching features. Her 
fuselage was covered witli the finest quality fabric, 
supported thereon by expensively-jewelled bracing, 
and dyed with one of Messrs. Curate’s world-famous 
art colours — a very fast cabbage pink. She had a 
stately and well-sprung under -carriage, that, as she 
taxied across the hall, produced a peculiar but 
none-the-less fascinating oscillation laterally. In 
her hair, which lay in disturbing eddies upon her 
head, she wore the famous Gotha diamonds set in a 
solid gold cabane — a wedding gift from Baron Emile 
Lytc de Titanine. Such were the goods that dumped 
themselves before his picture-orbits. (Oh, Henery! 
Ed.) Unable to restrain himself he threw himself 
at her feet. (Fig. 2.) 

"My love, at last," cried Gaston. *' Quick, have 
jmu sealed the box I entrusted to your care ? You 
must give it to me at once. In the courtyard below 
I have a special speedy scout in readiness, the Royal 
Aircraft Factor}' 's latest combination of ail tlie 
World’s aircraft. Ah ! my dear, you have no idea 
wliat a wonderful 'bus it is, nothing can toudi it — 
even my trustworthy mechanic, A. M. Doaper, is 


not allowed to. It has a variable speed-range, and 
the weight has been cut down to a minimum, thus 
considerably reducing the centre of gravity. It is 
provided with an automatic wind-tunnel, which 
assures that the altimeter and air-speed indicator 
always show a constant reading, so that they are 
thus unnecessary impedimenta and arc therefore 
eliminated from the machine's equipment. 

" When taxying on the ground,’’ shrieked Gaston, 
his eyes shining like Veroy lights with enthusiasm, 
‘' the wheels are connected by bevel gearing to the 
engine, so that they keep the latter going, a six-and-a- 
half bladed fan. driv'cn by the slip-stream from the 
M'ood -screw in front, function to tJie same end when 
the machine is in the air." 

" Oil, Gaston," cried Ima in an awful whisper, 
" how wonderful. And does it really fly ? ” 

But Gaston did not reply. He was thinking of 
his mother's cottage with the roses round the door. 

“ Yes," he mused, 50 per cent, aloud, 5 per cent, 
to her, and 45 per cent, to himself, "everything is 

in favour of a successful journey But come," 

he said, suddenly revving up, " I have not a moment 
to lose, but must leave for the front by the back way 
immediately. 1 have tarried too long already, for 
this is Monday, to-morrow will be Tuesday, the 
next day Wednesday — half the week gone, and still 
I have not delivered that precious box to the Mess 
at the Air Board. How can they do without it ? 
Ah ! my love, to think that only you and I know 
the contents of that box — half a pound oi sugar ! " 

The last word was no sooner out of his mouth than, 
from the far end of the hall, came a triumphant 
" Ha ! " havfng a decidedly foreign accent. A 
synchronised cry escaped, as if from Donnington 
Hall, from the lovers' lips. Gaston sprang to his 
feet and executed a sharply banked left-hand turn. 
There before him stood Count Kamerad. His head 
swam. (Fig. 3.) It was the first time he had seen 
this man, and yet — where had he seen that face 
before ? Was it ? Could it ? Did it ? Ptschza- 
wall ! How could it be ? Yet lie was struck by 
the likeness, (Fig. 4.) 

" Zo," thundered tlie Count in perfect naturalised 
English. " mein leedle vjfe, dat vare the sugar goes 
is?" He strode across the hall with a swinging 
gait. (Fig. 5.} He spiralled fiercely upon the 
unfortunate Gaston. " Go ! Keffer darken these 
doors again," he ejaculated in short pants, (Fig. 6.) 

But Gaston had already left, and presently the 
unhealthy sound from the exhau.st of his 20 h.p. 
Hispano-Fordini engine drifted in through the 
Triplex window. Then it suddenly ceased, and an 
agonised cry rent the same deathly silence that had 
still continued to dominate. The sole remaining 
occupants of the hall, including Lady Ima Chauviere 
and Count Kameiad, rushed to the door and nose- 
dived into the courtyard without. (Hurting them- 
selves ? — Ed.) There stood Gaston, sitting in front 
of Ids B,C. 3001 biplane, his face like un doped fabric, 
and a blood-stained spanner in his hand. 

“ All is lost,” he cried, " the engine is missing, and 
so is the mechanic,” With that he fell against the 
machine, which was staggered. They gatheied 
round his prostrate form, but, alas, too late ! ! He 
was Passed A.I.D. ! 1 ! V.J. 

{Continued on page 6492.) 
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QL'AE.E, generous, but somewhat shrouded in mist ; graduaUy it became, spectral and ; 

loosely built, Sanrly, as his friends at last vamshed altogether. 

nicknamed him, wa.s a breezy fellow. Fahitly a few shots came after Sandy from the mist ; 

\\Tien Sandy entered a room, it then the rush of wind ceased and all noise died away, 

brightened up with his presence. A strange opalescent fog spread all round him ; 

Balancing himself on his toes, for and as the machine dashed through it, the fire-like 

he couldn’t keep still, or jingling icy crystals streamed in the lines of flight and froze i 

the money in his pockets, he would into thin ribbons that followed each strut and wire 

spin yarns or sing coon songs far* in sinuous cur^T-S, spirals and waves, finally merging 

into tile pale hours of moiniiig, into one general form, Around f lie astonish efl .Sandy 

and on feeblest provocation he would was a prismatic definition of flight; an an ester! ^ 

break into “ Amurrican ” and lose many friends crystallistd movement of his fl 3 dtg machine, now 

thereby. Even as a bo)’, Sandy was fond of per- completely frost-bound. ; 

forming an^wiiiere anrl on aiulhing, so when he grew Sandy was imprisoned in thi.s ic\’ entanglement. ; 

up he took to flying as readily as he did to Manliat tun- and forthwith tried to escape it. With a heav)' • 

cobbler or to story-telling. When the war broke spanner he was quickly breaking ribbon^after ribbon ; 

out. Sandy mounted the pilot's seat and soon of this frozen labyTinth ; so might a silk worm have ] 

gathered a halo of thrilling escapes and queer bitten its wa)’ to light through the threads of its i 

adventures. cocoon. At last Sandy lifted himself through the i 

Once on a frosty Christmas Eve, Sandy chased a narrow cutting. ^ 

German high above the clouds. It was a wild “ (jce ! ” exclaimed Sandy as he stood in a liuge .1 

game, a furious catch-as-catch-can ; so reckless crystal globe, a marvellous frozen air bubble, steep^ 

that often the wing-tips of the machines would all in mellow amber of the evening sun. The icy sphere ■ 

but touch. All the time the)’ were climbing higher was slowly rotating, and Sandy’s macliinc, like an 1 

and higher int 0 the thin at mosphere. The wind whis- exotic chrysalis frozfai in its side, was gradually 

tied through the struts and wires. Minute icicles drifting away from him. " i' 

filled the air and dashed, like thousands of sharp Huge mirrors of ice reflected whole series of gro- j 

needles, against Sandy’s forehead. tesque misprints of Sandy, elongated, distorted, r 

The German banked heavily well over Sandy's wholly laughable. From tlie depth of the lofty 'i. 

head, Sandy instantly pushed the rudder bar roofing, a large pale eye looked gravely at him, | 

to the right, but the rudder wouldn't answer ; he like the emblem of the sun-god of the ancient Egyp- , I 

wangled the “joy-stick,” but the ailerons wouldn’t tians. On long icicles, on smooth glass-like surfaces, t 

move. He tri^ to aim his machine gun, but, no the sun glistened in thousands of images of itself ■ 

matter how savagely he struggltxl, the gun relused in colours more dazzling tlian Aladdin's chaimed ■ v 

to turn. In rage ^ndy shook the macliine and hurled jewels. Each patch of colour had its outline in rain- v 

at it his richest adjectives, but to no purpose. bow ; each aurelian pear-shape drop had its setting 

It seemed a lost game. His German rival was a in v’onderful blues and emeralds ; and there were 

dare-devil pilot, and Sandy couldn't have hoped deep recesses of aquamarine, glimpses into the 

to escape.. He closed his eyes and counted the dark openings of the sk>’. This strange, fantastic 

passing seconds, listening to the merciless German cavern of crystalline light was vibrating to slow 
machine gun. Yet not a bullet came near liim. rh\dhm of an old hymn and many icicles echoed the ■ • 

Sandy W'as bewildered ; it wasn’t Hun-like to miss melody like silver bells. 

such a mean advantage. When he had counted up It surprised Sandy and liis adjectives ; Were j 

to ten he ventured to look up. To his amazement they angels ? Was it hallucination ? Was he I 

the German machine was stiU half -tilt emI over him, dreaming ?— he vigorously touched his head and hands | 

exactly as he had seen it before ; but now it was to as.siire himself that he was awake and living. I 
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At last Sandy sang out : ‘‘ Say, stranger," and many 
a silver-tongu^ Columbus and Lincoln, Whitman 
and Roosevelt called back to him : " Aye, stranger ! " 

Tlie wonderful music abnipdy stoppid, as if un- 
willing to mix with such worldly company; (jnly 
tlie liglit an<l colours played in tense silence their 
bewildering symphonies, now deepening into crimson 
as it grew dai'ker. 

A liarsh guttural voice answered him and a mul- 
titude uf broken ici' les clattered down like splinters 
of glass. (,)n!ynow Sandy run lembeitsd liis German, 
wlio at this moment liegan to slidt- down fn m the 
opposite wall, to which his machine was frozen, and 
missing his footing on the glassy suifacc, tumbled not 
far from Sandy. They instantly facetl each other. 

The uncouth and short -nedeexi Geiman fellow, 
lofiked, tor all his insolent arrogance, almost ridi- 
culous. Midway across his large dark face ran a deep 
scar, a life-long souvenir of his dissipated college 
days, of wliich brand of brutality the German was 
not a little proud. Carefully hiding a small, curious 
box under his arm, he appenler) to Sandy, as Archi- 
medes might ha^f e don e t o h is s! ay ers ; ‘ ‘ Oii e mom ent , " 
he said, " Sure,” grajited Sandy. The German 
turned away and jealously examintd his box, fctiring 
perhaps that it might have been damaged in liis 
rough fall. 

He turned to Sandy and stiffly drew out liis revolver. 
Sandy was read}' ; yet it seemed odd, that they should 
fight in such a strange place. At last the German 
broke the silence; "Vour aeroplane? ” he queried. 
"Siiifc,” replied Sandy. "A good t.argol said 
the German, and before Sandy could have collarefl 
him, he fired. Ih'okcn fragments of a lung icicle 
noisily spattered against the icy walls. Tlie Him 
gi'unted. " My turn,” shouted Sandy, and, advancing 
close to tlie Geiman, he fin.'d at the same icicle, 
hitting it about an iiicli higher than ilie German 
had done. k 

TJie German smiled awkwardly and lower®,! his 
revolver, Bandy would liave liked to tlirash him, 
and by way of introduction called him many a fine 
name, when, just then, something singtiiar began to 
happen to the icy cavern. Gone was its clear crystal- 
like sound, that echoed every movement and every 
wold ; a stealthy, sinister haze swept acro.ss tlie sur- 
faces of ice. The two aeruplanes noiselessly glided 
towiiids Sandy and his enemy, Sandy nislied to 
his and clinihetl into the seat, wlule the black-crossed 
machine was balancing itself perilously on its rudder, 
and the German was helplessly sinking titrough tlie 
softening ground. In despair he fired some dozen 
shots at Sandy, and that is the last that Sandy remem- 
bered with any distinctness. The whole icy edifice 
tumbled like a mighty avalanclie, dragging Sandy and 
his machine in its fall. Some Jmgc stretch of greyish 
wliitc yawned far below Sandy ! It became entangled 
wit'll dark sky and stars that rushel past him in wild 
confusion, tiien all faded from his thoughts and 
memory. 


Wlien at last he opened his eyes, he was surrounded 
by a goodly company of kindlv folk. It was a fine 
frosty nioniing, and before liim opened a view familiar 
to him from child) kk.k'1. ;uk 1 yet never before laid be 
seen it in siicli fresh, clear newness : the snow-covered 
valley, closing up with the gently rising South Donms 
and the old, squ;irc-1 owered Sussex town ; to the 
right, the huge clialk pit, now peach-coloured and 
overhung witli snow. 

A keen-featured doctor now for the tenth time re- 
peated to Sandy that lie was found in an unusually 
heavy snow-drift which savixl Ids life, Sandy, as one 
in a dream, wnndei'od why lie should liave been found 
in a snov'-drift at all. wlien at that ninmeiil a youth 
came running domi the avenue of snow-laden trees, 
and shout od that the machine was found some three 
miles further south. Instantly Sandy recollected 
all, and asked excitedly after tlie German, but no 
one could tell liim. The doctor looked keenly at 
Sandy, and Sandy said nolliing more, 

.At last quite a pi'octwsioii took tlie road, and 
slowly mount (xl the undulating ground. Sandy was 
loo impatient to solve a mystery that troubletl him. 
They took now a sliort cut across the snow, and at 
tlie top of a field the wreck of the machine came 
suddenly to view on tlie opposite ridge — the iuselage 
and the remains of 1 he tail plane lifting darkly against 
t lie rosy sky, like some old, quixotic windmill. The 
youth jerkily .stopped, then shrieked in terror; 
” There he is.” The doctor shor>k liim roughly : 
” Who, you young fool ? ” "The German.” ” You 
were right tiien,” said the doctor, and Sandy nodded. 

Sure enough it was the German. The doctor 
knelt to him, and lumdedto Sandy the box, which the 
German .still protected under his arm ; then he covered 
liim witli a nig. 

Tliey walked in silence back to the doctor’s Immie, 
and there Sandy told tlie doctor tliis stotn' and showed 
him the wonderful box. If was of delicate work- 
manship, On the sides and the lid, painted in rich 
colours and enriched with gold, were groups of angels, 
some singing and others accompanying tliem on 
strange instnnuents : they might have stepped out 
of some old Fieinisii tapestry; indeed, they miglit have 
been designed by Hanz Memling himself, so beautiful 
they were. 

In this box was enslirined the homely meUxly that 
greeted Sandy in tlie crystal cavern, the Christmas 
hymn so familiar to fhe, Scandinavian countries 
and the whole of Northern Europe. Sandy and the 
doctor listened to it for the last time. 

When they buried the German, they also buried 
with him this curious box. 

Of the Geiman's machine or his revolver nothing 
was ever heard ; perhaps they drifted further soutli 
and weie lost in the sea. 

Whenever Sandy repeated this story, the boys 
would plague liim with : " What a pity you haven't 
kept that bo.x," and Sandy began to think so too. 

J. P. 



E ven the Germans can't Christmas 

rnniing round. '* Peace on linnli'" is 
un old motto for whirh tlu-re U, at tlic 
momtint. no sLtle. but Uk'jc is still a 
plentiful siipp]>' oi Good\vill Towards 
Men/' so long astlieyTe ligliting on our 
side. Til is Inaiig so, it is the obvitnis 
duty of all of us t(v emleavour lo 
brighten the lives of those who are 
now !msy bashing Bodies. Our American allies 
tleserve our special consideration, fur this 
generally' speaking, their first (ihristiuas away 
Irum homo, and tliey may )>e sominvlusl at a 
loss as to the correct British method of celebrating 
the festival. Their FointJi of July is an open-air 
event, happening as it does in tlie summer-time, 
tliough I fancy that, after a year or two of star-shells 
and all tlie ol lior p^T^te(:hlli^ elii'Cts for which Europe 
has become so justly fanmus, tlie old-style hreuenk 
disj>lays of Independence Day will dedine severely 
in populariiy, riianksgiving Day, of course, is 
also a big event in tlie LbS.A.. but Christ rmis, I 
believe, attracts little attention. 

It is necessary, tlu^reiore, that someone should 
stc^p gracefuUy loiward ami offer them a few useful 
hints as to what to do on Tliis noial>le occHsion, and. 
as no one else seems t(j be doing it. 1 hereby stt*p 
forward. My suggestions are mainly for tiie benefit 
of iny friends in tlie American Air Service, who may, 
if the weather is sufficiently wintry, liavc* a little 
spare time on their liaiids round about December 231 h. 

One ancient and popular custom is that of hanging 
up one's stockings overnight on the chance of getting 
them filled with gold, frankincense, and very likely 
mvrrh. This is mostly confined to the children, 
Init growii-iips hat e been Iviiowai to do il . Aviator-, 



however, will probald v be wearing all the stockings 
they possess, if it's as cold as it was last ('hristmas, 
so we will pass on to the Christma.s caul. 

It was formerly the custom to send out a few dozen 
cards bearing roniplinientary remarks from the sender 
to all those people froni wiiom cards were received last 


year, A few bright lines from Tennvson or Words- 
vvortli and a small illustrafjon of a village church 
(before tlu^ bonilKudnient), camouflaged in snow 
mid liully, were usually included. Owing to tlie 
pre.sent shortagt^ (d paper, how^ever, due to tlie 
enormmis quantity of forms and circulars reejuired 
by tlie Air Ihiard and tlie Ministry of Munitions 
for the prop(T conduct of the war, it will probablv be 
difficult tf> obtain any Christmas cards this year, 
I'nder these drru instances we will pass on to tlie 
alhimportant subject of feeding. Tins is really tite 
main feature of our Yule-tide festival. An elaborate 
menu, including the Roast Beef of Old England (as ad- 
vertised in all tlie old ballads), turkey, plum-piKlding, 
miiicopies, walnuts and wine, has been the cuslom, 
as novelists say, from time immemorial, and this 
pleasing and convivial item should delight oiir friends 
fiom across the Atlantic, But, now tluit 1 ctmie to 
think of it . 1 believe the Food Controller will probably 
interfere \\'itli that idea, in wFich case all that remains 
will be to wind up the day with some sort of enter- 
tainment. 

The usual {diristmas songs and recitations are 
liardly appmpriatt'. so perhaps some uf tlie pupulai 
songs ot tlie day might be substituted, And as the 
^vords, with all due respect to tlieir autliors, are 
frequently of a too sentimcntnl or parochial nature, 
mostly turning on the flesire of sometme to he back 
in some place w itli a name which happens to rhyme 
cont'enient ]y with something else, 1 tliink it would 
not be difficult to flavour them witji a little dash 
of aviation. Here are a few samples : — 

Speciai I^on't read them — sixo them ] 

Tfifie; "My Old K%/ntm;ky Home." 

I ve got a sneaky tetiiii' round iiiy heart that 1 want to bomb 
a town. 

1 giie-^s rii pack my grip and t^ike a trip where I might drop 
somethin' down, 
yow t’m helpin' in this war 
ni give Master TJoe-hc "wluit for! 

There's a lesson due ID Essen, 

rtl he tickled to deutlt to know 

riiat I can tiy right there over 1 ritzy's liapt>y home. 

t guess Til make a tiiss on my l.>etruit 'bus 

With my new Kentucky (Vnnme t 

Tins does not necessarily mean that the Gnome 
motor is now being made in Kentucky. 1 put tluit 
in t<i mislead the Huns. ADo because it rhvmies." 

Tunr : " Way Dtnvn in Teimesset;," 

Way down in IVnncssee 
J ust try to pict ure me 
]>oing my first \-,p. — 

It put ihe wind up me, 

.•\I1 1 could do was keep hold, and forget what I d been 
told, 

Mv knees knocking scimeUimg shocking, 

I li ut.h my feet fell eoUT 

The roses round the door 
Appealed to me ikj more, 

1 saw niy stern C.O. 

And friends J used to know, 

VtuI they right there to meet me- — 

Vou should just have seen them greet me 
When T ite\v back — yes, I flew buck 
To my Imme in Tennes.sec. 
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[Excuse my iiilerruptiiig agitin for a moment, but 
I want to make it dear that I do not mean to indicate 
tJiat a training depot for Zepp,-st raters has been 
established in this weU-km.n\ii iacality. Om; has 
to be; so careful of these D.O.K.A. Regidatimis, and 
J should hate to give information to the enemy — 
unless I knew it was wrong," 

TitHt;: Alwisv^^j be llu.' Sdim' Sweet B^by.'" 

Vcni'n* my preciaus In tie SnjuviHi, 

Y<m iivv ivil the wnrhl to i\u\ 

V[>n're ihe kind of 1ms tu slop with, 

-/ I'oifldui aiund lh{ti 

And when ihe wefBher'y vviirm im<l you ieel In lurtn 
’i jieie's oil ! oh [ oceans oi climb in you. 

When ;he flu ns are round about me 
Life is not too full of glee. 

But when my inutor'i^i cUid and tlie Art hies burst 
'Fill f get cold leet and an expensive thirst 
Vou'U always be tlie same old Soywvith to im . 

Tune: Tht‘ Long, Long Trail/ 

There's a long, lung raid a-romuig 
into the land of the llims, 

Where the Ivaii-de-Chugne is lutmming 
And where Knipps make gimn. 
lt*s a long, long lime we've waited. 

And we've behaved lar well. 

But now weTe going to give those Germ a us 
What Lloyd George culled—" Hell ! '' 

Tunc : ' Ihxie/* 

j come, from Dixie- I said from Dixie, 

In the land <if cotlon 1 learned to lly. 

To land in cotton is jm^tty rolteii. 

And I've often gotten cotton in my eye, 
lint living lo a rag-time tune is all rlie rage, 

I take up Lots of niggers in my Faniily-Page, 

They sing whii fervour, and my observer 
I Ic sings of Dixie toin 

If I may butt in again lor a secniul, I waiLld iikiM o 
draw particular attention to iny mwv name lor tlir 
JIaiidIcy-Page. In view of its marvellous piisseiigor- 
caiTving records I think Tve found a good one. 
But let the music proceed.] 

Tune : " Every LiUle While.’' 

I'i-very Utile while 1 hear an Archie, 

F.very little while a bit goes ilirough. 

My fabric's tearing 1 x:an't help swearing, 

The skv is bright blue, and Tni blue too. 

( lITV/i the eohi and taith fitnk, lor* lone yer /) 

Every^ little %sdiile I think they've got me. 

Every Httle while 1 hate their style, 

(ATnei I'd like io be home I) 

And while 1 keep on flying tlirongh it 
1 wish they wouldnT do it, 

But they miiy keep inissing all the while. 

Tunc: " When You're All Dressed Dp/' 

When you’re all dressed np and your motor won't go. 

Life seems wenry, dreary and slow, 

Yrm get an aciimg head and batl words are said 
When you've nowhere to go, unless iGs back in tlie shed. 
And wdien your Hight -Commamler cimus on the held 
1*0 the spot where your big bus has been wheeled 
And saysj " Why- — ain‘1 y<m gone ” Your answer 
is Xo [ 

Tin all dressed up, but the motor won't go, ' 

Tune : " It's a Long, Long Way to My Home in Kentucky ' 
lt‘s a long, long wmy to the middle of Potsdam, 

Where Ike Kaiser hangs round the old palace tloor ; 

It's a long, long way, but when once we get started 
With our T/X»T. w'e wilt give him " what for ? 

So, weep no more, my Wilhelm, 

Jus I pu,sh I hose beers away. 

fDs d long, long time ive've been talking about n, 

But we're bound to get there some dat^ ? 


Ami/ in ('ondu^ian. n ^nmplc vei^i and diuius 
from '* Thulkoken Doll ."as it might hr by a pilot 
wliohci^i jiPt Trtunird from a over thr lines, witli 

a now gUTmrr-t>h>or\'oi , wlin looks pretty, but can't 
shoot for nuts : - 

\ wrmd^r vhy t always fl\ tlu' \v,iy 1 d^. 

Ihit nc?^\ ii si'r ikh tViat all uiv hf hi‘m-> go wt ong through viui 
I used lo lumg ihc Bothes down iti days goiit' Iw, 

Ihit all that now i'; cluiiigcd Mimrhmv I vyundr-r wliv ' 

f'Tuuaf.v 

Mui t hnil»cd mifi my IniJs an hour ago. 

1 tlhnighi ihat y<Mi Souk* 1 1 vt'r> mcc lo kmvw . 

Vnii said you couhl ^ho(J^ wHl I though t you kiirw, 
'nu>ugh 1 \e had dud obse rvers Iruui tuloiv I met you 
Vhv Ivt pt hymg ruund us nil \ho wliilc. 

But you missetl every om by iiab a nnk-. 

I r tluU/s your [oruL to-thtv. I am sorry lo say, 

MmiTc as uM'hd ns a Broken PoU [ 

Well, tltnv Lire ii few suggest it m?. ftir you. uml 1 
liope tliey will iiispin- sinne budding' sauj.'-wril er lo 
try anil ^'o mir lielter- ftit [ rlieei'fijlly ailniit il 
miplit be tloiie. To the AiinTiran .-\ir Serving T say. 
'* W'elrniiie to Kuntpe ! Have as niiTry a niristmas 
as you eaii. while you have the ehaiiee, for 

l hurt's lira\-y work aliead of vou. We are count in/.^ 
on yon to help lo end Tlii> liorritile ULir, and \vlK;n 
it’s oN'er we’ll siutt raji-time ami any old tiling you 
like, lioWtA'er rolttti llnr tiiymiiif.' I “ 

1 ttnrcm.m W, Tin nou'K.N 



Take cover! — “ Wlial, would you do? '* 

Hy Turn Muryuit. 
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Why He was 
Apprehensive. 

Sandy MacTavish was 
a higliiy sktUecl workman 
in a new aircraft factory'. 

Therefore, it Jiappened 
one day that Sandy was 
asked if he would c.are to 
accompany the works 
aviator on one of his tnal 
tiights 111 a maohiruc 

Sandy, after some Itesi- 
tation, agreed to do so. 

During the flight the 
aviator asked liu\s lit' was 
enjoying it, 

1'n tell the tni1h,*' 
answered the Scot, 1 wud 
ratlier lie on t lie greiui'." 

“ Tut, tut/’ re]slird t he 
flying man. J 'm ju-i 
thinking of Inoping the 
loop.'" 

“ Tor Heaven s sake^ 
don't dae that ! yelled 
the now' very nervous 
MacTavish, ”I'vc' some 
siller in my vest pocket," 


Exposing His 
Ignorance, 

Landsman: "What's 

the horse -power of that 
engine you're running ? " 

Jackie; "It's got no 
harse-jmwer. Can’t you 
see it’s a donkey engine ? '* 

I ! I 

Essential. 

The novice w^as not 
enjoying his first trip 
through tlie air, and bis 
n 1 o r e xji erir no e d co m- 

panion regarded him in 
some aimisement, 

" T say, Bill, wdiat's on 
your mind ? " he de- 
manded. 

" 1 was just thinking 
about Al>raham Lincoln," 
re;tjhed Bill thoiiglitfuily. 

" A braham Lincoln ? " 

" Yes, I was tliinking 
how' imthiul lie spoke 
wlieii he said a man’s legs 
ought to be just long 
enough to reach the 
ground." 





